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HERE has been a tendency in descriptions of fibrosis of the pancreas to 

select certain combinations of manifestations and proclaim corresponding 
**types’’ of the disease.” '* Consequently one hears surprise expressed when a 
patient is encountered who cannot be fitted neatly into one of these abstract 
types. The many natural variations in symptoms demand a more dynamie con- 
cept of this disease. Then the less commonly appearing combinations of symp- 
toms will take their place as understandable variations in a coherent, basic proc- 
ess. All the fluctuations in respiratory symptoms, variations in the feces, and 
contrasting degrees of nutritional disturbances are the result of different systems 
being affected simultaneously and continuously but with independently varying 
intensity. 

It is our intention to portray the interplay of certain aspects of the disease 
as they may appear in different age periods and at various times in the same 
patient. Much of the evidence supporting this point of view has appeared in 
previous reports.” '* 1% 15, 22, 26, 28,29 This is augmented herein by a series of 
illustrative figures and further clinical descriptions derived from 134 patients 
whom we have studied. A bibliography of selected papers is appended for refer- 
ence and as a guide in obtaining a more complete knowledge of the disease. 





The name generally employed for this disease, ‘‘cystie fibrosis of the pan- 
creas,’’ is misleading because: (1) it focuses attention on one aspect, perhaps 
the least vital, of the disease, no hint being made of the constant lesion in the 
lungs although this aspect of the disease appears to be the most important one 
in determining the clinical course and the fate of the victim; (2) no suggestion 
of the variability of the symptoms is revealed through the fixed lesion of the 
pancreas; (3) this terminology has served to overemphasize the nutritional prob- 
lem and the role of diet in the treatment of the disease. Although the theory 
of pathogenesis advanced by Farber and Wolbach (generalized alteration in 
mucous secretions leading to obstruction, dilatation, atrophy, and fibrosis of 
secreting glands) is an intriguing, unifying concept,” ** it is not sufficiently 
established to justify adopting the proposed name ‘‘mucoviscidosis.’’*® Fibrosis 





Many of the studies forming the basis of this paper were aided by a grant from Mead, 
Johnson & Company; from the Department of Pediatrics, Harvard Medical School, Boston, 
Mass., ~~ from the Department of Pediatrics, University of Minnesota Medical School, Minne- 
apolis, Minn. 
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of the pancreas, the term we employ, at least has the merit of being noncommittal 
and containing no factual error. 

At the outset it must be clear that we are dealing here only with the fully 
developed disease, fibrosis of the pancreas. By this we mean that other forms 
of pancreatie insufficiency, such as that due to atresia of the pancreatic duct, 
are not of concern to us at present. 

It is conceivable that all grades of severity of altered secretions might exist, 
from minimal microseopie changes, which could hardly cause symptoms, up to 
the more profound and widespread changes that cannot but produce symptoms. 
Actually we have never encountered any confusion clinically. We have never 
recognized any minimal or subelinical stages of the disease, primarily because 
symptoms are not produced until the involvement in the pancreas and lungs has 
heeome advaneed and widespread. Whenever a patient has been shown to have 
this disease, even when examined so early that symptoms were very mild, we have 
found the pancreatic enzymes to be virtually absent from the duodenum and the 
lungs already clearly abnormal as demonstrated by clinical or roentgenographic 
examination. Other organs or systems have given no symptoms unless they have 
heen severely affected. It appears to us that there is a wide gap between the 
minimal findings on microscopic examination discovered in patients dying of 
some disease other than fibrosis of the panereas and the unequivocal pathologic 
ehanges which are invariably found in those dying with all the clinical manifes- 
tations of fibrosis of the pancreas. 

There is need for better evidence that the basie pathologie process may ap- 
pear in all stages of development at any age, before or after birth. All the 
clinical evidence is for a process appearing just before, at, or shortly after birth 
with rapid progression to full development with symptoms promptly produced. 


MECONIUM ILEUS 


Meconium ileus is the least complicated exhibition of the underlying process. 
As early as 1905 Landsteiner,' because of a lesion which he demonstrated in the 
panereas, suggested that intestinal obstruction in the newborn infant from in- 
spissated meconium might be dependent on absence of pancreatic secretion. 
Others found the same alteration in meconium with simple atresia of the pan- 
ereatic duct.*’ ** In the majority of infants with meconium ileus, a lesion indis- 
tinguishable from that occurring in infants with fibrosis of the pancreas who 
never had meconium ileus has been found in the pancreas.” 

Meconium ileus is a disease of full-term infants. In our experience, pre- 
mature infants have not been affected. Meconium sufficiently inspissated to 
obstruet the intestine would seem to be a sign that the pancreatie lesion is so 
advanced that no appreciable pancreatic secretion reaches the intestine. Only 
twenty-nine of our 134 patients with fibrosis of the pancreas developed meconium 
ileus.“* This would indicate that the lesion develops rapidly near term but may 
not reach its full extent until after the meconium is passed. 

The final link in relating meconium ileus to fibrosis of the pancreas was 
provided by suecess in relieving the intestinal obstruction and maintaining sur- 
vival long enough for the telltale pulmonary lesions to fully develop. Four 
patients illustrate this sequence of events. One was born with meconium ileus. 
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The obstruction was relieved by surgery and enteral irrigations with pancreatin. 
By intensive administration of fluid and other supportive therapy, he survived 
with an ileostomy. During the ensuing weeks, he developed classical clinical and 
roentgenologic signs of the pulmonary lesion, and was found to have no trypsin 
in his duodenal secretions. He is still alive and represents an unmistakable 
example of true fibrosis of the pancreas of the sort regularly encountered that 
usually escapes meconitim ileus. Two other patients who endured an identical 
sequence of events for two and six months, respectively, gradually acquired 
definite clinical signs of the disease (Plate XII). At necropsy all the usual 
findings in the lungs and pancreas were found to be present in these cases. 

The link between meconium ileus and fibrosis of the pancreas is further 
illustrated by a boy, now 6 years old, who had signs of intestinal obstruction at 
birth and who fortunately was relieved of obviously inspissated meconium by 
rectal irrigations with pancreatin solution.** ™'*° After a brief period of 
‘‘wheezing’’ he was free of pulmonary signs but developed grossly fatty stools 
and was treated for celiac disease for four years without satisfactory response. 
Then his ravenous appetite and foul stools were correlated with the neonatal 
history and five examinations of his duodenal secretions over a two-year period 
revealed no tryptie activity. Furthermore, his lungs now show definite roent- 
genographie findings such as we have seen in other children with fibrosis of the 
pancreas who have relatively quiescent chronic pulmonary disease. He also has 
a chronic sinus infection with Staphylococcus aureus which produces extraordi- 
narily viscid mucoid secretions. 

Many of the children with fibrosis of the pancreas who did not have intesti- 
nal obstruction at birth, may nevertheless have had alterations in the viscosity 
of their meconium proportional to the degree of pancreatic failure. All grada- 
tions of difficulty in passing meconium during the neonatal period may be antici- 
pated in such cases. The subsequent course of patients with inspissated meconium 
or meconium ileus tends to follow the sequences illustrated by this sample group. 
However, there is not a clear-cut ‘‘type’’ of patient surviving meconium ileus 
apart from or different from the group with fibrosis of the pancreas. 

All infants suffering from meconium ileus or unusual difficulty in passing 
meconium ought to be suspected of fibrosis of the pancreas. If relieved of in- 
testinal obstruction, they should have the pancreatic enzymes assayed and ob- 
served in the following months with due regard for the possibility of develop- 
ment of the pulmonary lesion. Rarely a child will turn out to have congenital 
atresia of the pancreatic duct or other pathology of the pancreas without develop- 
ing pulmonary lesions. Quantitative information as to the composition of 
meconium in pancreatic insufficiency is lacking. This might be of value in dis- 
tinguishing inspissation from this cause from variation of normal meconium 
which might be viscid enough to cause confusing symptoms. 


THE PANCREATIC LESION 


It may be deduced from the information already given that the clinical 
evidence strongly suggests (1) that the lesion in the pancreas develops early, 
just prior to, at, or soon after birth; (2) that it must progress rapidly to loss of 
function of the exocrine portion of the pancreas; and (3) that once fully de- 
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veloped, it is irreversible, repair and recovery not occurring ; the damage is com- 
plete and final. It is well known that clinical symptoms would not be expected 
unless this were true, for very little normal pancreas would suffice to carry out 
its usual function in digestion. This has been proved experimentally in animals 
and by patients who have undergone subtotal pancreatectomy. In one such pa- 
tient in our experience, the concentration of pancreatic enzymes in the duodenum 
hardly reflected the loss of approximately nine-tenths of the pancreas, the ab- 
sorption of nitrogen and fat were unimpaired, and the nutrition was unaffected. 

We have found on analysis of our clinical data** that, besides the patients 
with meconium ileus, others with fibrosis of the pancreas develop symptoms of 
panereatie insufficiency soon after birth. One-third have abnormal stools from 
birth. Many fail to gain weight in the first weeks of life in spite of abundant 
intake of food and inconspicuous pulmonary symptoms. Fully two-thirds show 
one or another symptom of pancreatic insufficiency by the age of 4 weeks. That 
no return of pancreatie function occurs, once it is destroyed, has been demon- 
strated in our patients again and again throughout long periods with repeated 
duodenal enzyme analyses (over a period of six years in one patient). This evi- 
dence for lack of pancreatic enzymes and the irreversibility of the pancreatic 
lesions has been abundantly verified by clinical observations and metabolic 
halanee studies.'*-"" 

It is obvious then that the contribution pancreatic insufficiency makes to the 
total clinieal appearances in this disorder ought to be a constant one. The varia- 
bility in the features of the disease must be dependent on other factors. 

One consideration which might lead to an apparent variability in the conse- 
quences of complete pancreatic insufficiency is an extraordinary adaptation which 
the body ean make to the lack of pancreatic enzymes. It has been shown that 
the absorption of both fat and protein frequently can be 60 per cent or more of 
normal without the aid of pancreatic enzymes.'*'* This adaptation may take 
time to develop and the degree of adaptation may be variable so that fluctuations 
in the efficiency of digestion and in symptoms might be expected to occur. The 
‘*nlateau”’ period of failure to gain weight, frequently observed during the first 
three months of life,** may be explicable on such a basis. 

A fortunate feature in this disorder is the preservation of a good appetite 
or the development of a really ravenous one. This leads to excellent or increased 
intake of food and compensates more or less for the inefficient digestion. If there 
is no extra burden to earry such as infection or severe pulmonary lesions, normal 
nutrition is frequently maintained. In fact, patients with this disease who 
follow their instinet, uninhibited by medical care, and consume large quantities 
of well-balanced diets, often maintain themselves in excellent nutrition. This 
led to questioning the value of dietary restrictions and to concentrating attention 
on the pulmonary process.** It is noteworthy that maintenance of good nutrition 
does not prevent the ultimate appearance of characteristic pulmonary symptoms, 
often even in a severe form. 

The ravenous appetite, inefficient digestion compensated for by increased 
intake of ordinary foods, and ability to maintain good health for long periods 
without pancreatic enzymes had been observed in experimental animals before 
this disease was deseribed.'"* It should be reealled, however, that such animals, 
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free of pulmonary disease, often exhibited mysterious slumps in their appetite, 
food intake, and weight gain. It has not been possible to disentangle such a 
phenomenon in our patients from the other more obvious eauses of decline such 
as those attributable to the pulmonary process. 

The clinical evidence of the pancreatic lesion is found in the feces. The 
most dependable sign is increased bulk and weight of feces. Impairment of 
digestion cannot but lead to increased fecal excretion. Commonly, mothers and 
even doctors and nurses state that the feces of a patient with fibrosis of the pan- 
creas appear normal. Ordinarily, what is meant is that the feces are formed, 
not fatty or foul, and individual specimens are not unduly large. But were the 
output of feces of an entire day to be seen, or the increased number of formed 
stools noted, it would be evident that the total fecal excretion is always greater 
than normal. Although.a specimen of the feces may be formed, and not abnor- 
mally large, it is much more usual for the feces to be abnormal in appearance. 
The stools are sometimes unformed but not frequent, which condition can easily 
be confused with chronic diarrhea. Rarely they are numerous and loose. 
Initially they do not often appear fatty. Beyond the first year of life they are 
frequently fatty and pale as well as bulky, mushy, and foul. Sometimes actual 
drops of fat separate from the feces. During certain periods, according to the 
diet perhaps, the stools may be frothy and irritating to the buttocks, leading to 
an erroneous diagnosis of ‘‘carbohydrate intolerance.’’ In the same patient any 
of the various appearances of the feces may predominate from time to time: 
all are equally ‘‘characteristic’’ none is diagnostic, but all are seen in many 
forms of chronic intestinal insufficiency. A rare patient consistently passes 
stools so normal in appearance that only total weight or metabolic balance study 
reveals the extent of the fecal wastage of undigested food. Ample opportunity 
for this great variety in the appearance of the feces is allowed by differences in 
age of the patients, types of diet, fluctuations in absorption, along with the 
variable burden provided by the pulmonary lesion. 

It may be pointed out that the impairment of absorption of fat particularly 
affects the fat-soluble vitamins. Normal levels of vitamin A in the blood, and 
presumably also of vitamin D, have always been maintained by simply increasing 
the oral dose of these fat-soluble vitamins to approximately three times normal 
amounts. According to the results of recent studies of the absorption of emulsi- 
fied forms of the fat-soluble vitamins,?* ** the selection of a more dependable 
means of administering these substances to patients with impaired absorption 
of lipids may be possible. Parenteral injection of fat-soluble vitamins is both 
unnecessary and unwise. If the impaired absorption is not compensated for by 
increasing intake, deficiency may oeeur. In fact, all of the examples of deficiency 
of vitamin A which we have recognized clinically or pathologically resulted from 
failure to provide even ordinary amounts of supplementary vitamin A.° Rickets 
has occurred only once in our experience, more because of the retardation in 
growth, perhaps, than beeause of deficiency vitamin D has not occurred. Under- 
calcification of the bones is found almost regularly. 

Thus, even the various consequences of the fixed lesion in the pancreas can 
only be encompassed by a dynamic concept interrelating the insufficiency of 
external secretion of the pancreas with the other aspects of the disease. 
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This sort of understanding makes practical management more rational and 
appropriate. The diet may as well be a well-balanced one given to satisfy the 
appetite. The usefulness of pancreatin is questionable because of its low or un- 
certain enzyme potency, expense, and the relatively little improvement effected 
in absorption. It frequently lessens’ appetite and undermines this compensatory 
mechanism. A better enzyme product for substitution therapy would be desir- 
able. The feces are a reliable, but not diagnostic, sign of the disease, requiring 
close scrutiny for correct evaluation. Little hope can be offered for ultimate 
elimination of the pathology in the pancreas. Fortunately the course and fate 
of the patient are determined more by other factors which may be reversible, 
mild, or more suecessfully controlled. There is no evidence that the severity of 
the pulmonary process is in any way directly dependent upon the severity of the 
panereatie lesion. 


THE PULMONARY LESION 


It seems desirable to give a somewhat more extensive consideration to the 
pulmonary lesion accompanying fibrosis of the pancreas because descriptions in 
the literature are fragmentary and scattered. A comprehensive picture of the 
course and significance of the pulmonary process is necessary for aceurate diag- 
nosis, proper management, and sound prognosis. Only by a full appreciation of 
the dynamie interplay between the variable components forming the lesion in 
the lungs ean one understand the wide gamut and smooth gradation of the 
clinical manifestations. 

On pathologie examination"* of the lungs an unusually viscid mucopurulent 
secretion is seen exuding from the bronchi. Microscopically the bronchioles are’ 
found plugged with a mixture of homogeneous mucus and purulent exudate. 
There are varying degrees of inflammatory response usually limited to the peri- 
bronchial region, oceasionally leading to areas of alveolar consolidation, but more 
commonly to bronchioleetasis or seattered small abscesses. The lung parenchyma 
is affected primarily with the emphysema and atelectasis which are the inevitable 
result of bronchiolar obstruction. Interstitial fibrosis is usually not conspicuous. 
Infection with Staph. aureus is regularly present. The type of infection is 
unique in the infant age period in that the invasiveness characteristic of the 
Staph, aureus is not apparent and the systemic response is very subtle. But, in 
spite of this indolence, the infection is remarkably persistent. Whether the 
pathology in the lungs is due to this infection, to elaboration of an unusually 
thick mucoid secretion by the bronchial glands, or, as seems possible, to a com- 
bination of both, cannot be regarded as settled. 

Patients who die of meconium ileus, having survived but a day or two, may 
not show characteristic pathology in the lungs, but all such patients who have 
lived longer have abnormal lungs (vide supra). Only three patients with fibrosis 
of the panereas have been encountered by us who were essentially free of pul- 
monary complaints. In each ease roentgenograms of the lungs revealed minimal 
peribronchial infiltration and emphysema. Thus it appears that the pulmonary 
lesion is a regular accompaniment of the pancreatic lesion and has its inception 


simultaneously with it. 
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The clinical signs and symptoms are clearly referable to variation in the 
severity of the different elements in the pathology. A consideration of the 
accompanying photographs and their legends in the order arranged (Plates 
I-XITI) allows one to pass from an illustration of the simplest pulmonary involve- 
ment to increasingly complex and varied manifestations of disease in the chest 
This approach provides an array of the clinical phenomena likely to be encoun- 
tered. A clear conception of the basis of these manifestations may be facilitated 
by the text which follows. 

Clinical signs and symptoms include wheezing, dyspnea, cough, the produe- 
tion of sputum composed of tenacious, mucoid substance’or a thick, mucopurulent 
material, cyanosis sometimes associated with clubbing of fingers and toes, fever, 
and deformity of the chest. These oceur in various combinations to provide the 
appearances which are seen in the various phases of the disease. During the 
neonatal period, wheezing or dyspnea may be noted without other symptoms or 
signs. Three instances of pathology in the lungs without clinical symptoms 
have already been mentioned. Cough is usually a prominent symptom before 
6 months of age and frequently dates from birth. When the disease is progres- 
sive, dyspnea increases until cyanosis finally appears, often as early as 2 to 5 
months of age. One-fourth of our patients developed cyanosis at some time. 
At the onset of dyspnea in the infant retraction of the intercostal spaces is com- 
mon, but if the process continues severe the thoracic cage assumes a barrel shape 
in later months and years. Sooner or later in the great majority of patients a 
respiratory infection is contracted, and in its wake there remains a chronic pul- 
monary infection with Staph aureus. Whereas before, occasionally a seanty 
clear viscid sputum had been observable in the pharynx on coughing, after the 
infection is established, a viscid, mucopurulent, yellow or green, often copious, 
sputum is seen or may be expectorated by the older child. The S. aureus is so 
regularly and predominantly the infecting organism that it almost bears the role 
of a stigma of the disease. At this point, while a slight fever may be present, 
there usually is none and the systemic reaction is more one of insidious decline 
in the total physical and nutritional condition of the patient than of an over- 
whelming reaction. 

As these signs and symptoms are described, one might gain the impression 
there is an ominous march of events toward inevitable doom. Quite to the eon- 
trary, the progression may halt at any point and even be reversed to an improved 
or even symptomless state. In fact, seven of our patients even lost their cyanosis 
as they improved. 

Findings on physical examination are variable, depending on degree of 
bronchiolar obstruction, character of the exudate, extent of the process, and 
oecurrence of infection. There may be gradual fluctuation in the signs but at 
times the change from one phase to another is so rapid as to suggest that there 
may be an element of muscular spasm about the involved bronchioles. Proof 
of spasm is seanty, but suggestive responses to antispasmodic agents have ocea- 
sionally been observed. The outstanding findings are those of emphysema: 
diminished tidal exchange, distant vesicular breath sounds, resonance, and hyper- 
resonanee. Atelectasis is not often massive enough to give definite signs such 
as dullness or bronchial breathing but is usually a roentgenographie or micro- 
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I IN i, Patient at 6 mnoths B, Lungs at 6 months. C, Lungs at 2 years, 2 
Bronchogram at 2 years, 2 months. JF, Patient at 2 years, 2 months. 

: of the pancreas can exist with but minimal pulmonary complaints. This 
was due to mild and intermittent bronchiolar obstruction. Possibly there was 
it of smooth muscle spasm, but evidence of infection was lacking. Nutritional 
xcellent both at 6 months and at 2 years Roentgenograms show minimal peri- 
filtr 


ition early and moderate emphysema later. Lipiodol bronchograms revealed 
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PLATE II.—L. G., A, Lungs at 2 years, 8 months. B, Patient at 2 years, 8 months old. 

Moderate peribronchial infection, when superimposed upon the existing basic pathology of 
altered secretions, may very early cause a decrease in weight gain and growth, This patient 
had periods of exacerbation of her pulmonary infection during which weight gain was poor. At 
these times evidence of parenchymal disease was obvious by ;hysical examination and x-ray. 
During interim periods weight gain was good and evidence of disease was lacking. This x-ray 
taken during a quiescent period demonstrates slight emphysema and moderate peribronchial 
infiltration. At this time minimal clubbing of the fingers was first noted. 


Cc. D., C, Lungs at 1 year, 10 months. D, Bronchogram at 2 years, 11 months. 

Most children with mild pulmonary infections have periods of improvement and periods 
of increased disease. The child whose chest is shown by roentgenogram above had these periods 
but retained an area of constant infection in the right lower lobe. This wz more apparent 
on physical examination than by x-ray since rales were always present here. 

The early x-ray demonstrates a common concomitant of bronchiolar obstruction; atelec- 
tasis. This is almost always patchy in distribution and seems to be at least in part related 
to the infection which is superimposed upon the latered secretions Certainly it is related to 
obstruction of smaller bronchi and bronchioles. This is best shown by the fact that when the 
infection improves much of the atelectasis disappears. The bronchogram at 2 years, 2 months 
demonstrates poor filling in the right lower lobe bronchus. Diminution of atelectasis and the 
appearance of moderately severe emphysema may also be seen. 
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PLATE IV.—J. F., A, Patient at 8 years. B, Lungs at 7 years, 10 months. C, Broncho- 
gram at 7 years, 10 months. 

Apparently children can survive long periods with even severe pulmonary disease. This 
child was first seen at 8 years of age, never having had pulmonary complaints severe enough to 
demand the attention of a physician. She had obviously severe disease both by x-ray and on 
physical examination, and clubbing of the fingers was marked. The roentgenogram revealed 
scattered atelectasis and emphysema, peribronchial infiltration and patchy pneumonic consolida- 
tion. Lipiodol bronchograms showed extensive bronchiectasis, one of the few cases encountered 
in the group of living children. 
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PLATE i, Patient at 1 year, 7 months. B, Lungs at 1 year, 2 months. 
Lungs at 2 3 . 5 months. D, Patient at 2 years, 5 months. 

If the areas of infection persist, the periods of remission become less frequent and the 
exacerbations more severe, nutritional state suffers, and the patient becomes more obviously 
wasted This child failed steadily and within ten months became marasmic and died. His 
x-rays show progress of both peribronchial infiltration and emphysema and an increase in the 
reas of atelectasis and focal pneumonitis, 
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PLATE VI.—M. C., A, Patient at 1 year, 10 months. 3, Lungs at 1 year, 3 months. 
C, Lungs at 1 year, 10 months. D, Lungs at 2 years. 
Adequate nutrition and a mild pulmonary lesion early in life is no promise 
clinical course. This child was robust and active when first 
be a mild right lower lobe pneumonia. The diagnosis of fibrosis of the pancreas was not even 
suspected. Seven months later she still had adequate subcutaneous tissue but her chest was 
severely diseased. Peribronchial infiltration, patchy atelectasis and pneumonia, and emphysema 
were all marked. Within two months she was dead. The roentgenogram taken just before 
death illustrates the remarkable rapidity with which the pulmonary lesion progressed, 


f a benign 
seen with what w thought to 
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PLATE VII D. C., A, Lungs at 2 years, 2 months. The pneumonitis at times can reach 
it is, however, superimposed upon the basic pathology and 
severe pneumonia on the right, the left chest 
i emphysema. 


extraordinary degrees of severity. 
ilthough this roentgenogram shows extremely 
shows the expected peribronchial infiltration, patchy atelectasis, and 
There is a curious host-parasite relationship between the Staph. aureus and patients with 
fibrosis of the pancreas. Only rarely do these children show the expected complications of 
pulmonary infection with this organism, in spite of the fact that it is almost uniformly present. 
children have been seen 


Septicemia, abscess formation, and empyema are very rare. Two 

with empyema. One of these died (D. M.); B, lungs at 3 months. The other survived and two 
ind one-half years later was growing well (M. B.): C, lungs at 2 years, 10 months, eighteen 
months after empyema resolved. His chest roentgenogram is not normal but physical ex- 


imination is not remarkable. 
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PLATE VIII.—H. P., A, Lungs at 2 years, 10 months. 

Emphysema, a natural sequel to partial bronchiolar obstruction may be a serious and 
eventually even fatal complication of the pulmonary lesion in patients with fibrosis of the 
pancreas. In certain children this is the most conspicuous feature of the clinical pathology. 
When it becomes severe, it may cause death from anoxia. Infection is usually not clinically 
very obvious, but clubbing of the fingers and cyanosis are prominent. 

M. T., B, Lungs at 2 years. C, Patient at 1 year, 5 months. 

Asphyxia was the most prominent feature of this child’s terminal days. The evidence of 
peribronchiolar infiltration was mild; atelectasis and pneumonitis were minimal but emphy- 
sema was extreme. The diaphragm was down to the tenth interspace. 
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PLATE IX E. M., A, Patient at 7 months. 3B, Heart and lungs at 6 months. C, Patient 


it 11 months D, Fingers at 3 years, 7 months. FE, Heart and Lungs at 3 years, 6 months. 
F, Heart and lungs at 3 years 7 months. G, Heart and lungs at 4 years, 3 months. H, EKG 


it 3 years, 8 months I, EKG at 3 years, 10 months. J, patient at 4 years. 

Heart failure may complicate the disease of patients who have suffered a protracted 
irse characterized not only by repeated and severe pulmonary infection but also severe 
physema 

This child had pneumonitis of a mild degree at 7 months followed by an apparent remis- 

sion until the age of 3% years. However, her chest then showed marked infiltration as well as 
emphysema During the next month her heart enlarged considerably and soon thereafter 
evidence of heart failure was present. At 4 years of age, she had anasarca, cyanosis, marked 
clubbing of the fingers. An electrocardiogram showed right axis deviation. Terminally, the 
heart became huge and progressive right axis deviation was demonstrated by electrocardiogram. 


rhe abdomina scar is a resuit of an appendectomy in infancy. 
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PLATE IX Cont'd.—For legend see opposite page. 
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t 
PLATE X.—C. R., A, Heart and lungs at 7 months, B, Heart and lungs at 14 months. 
C, Patient at 12 months. D, Heart and lungs at 19 months. #, Heart and lungs at 20 months. 
Heart and lungs at 20% months. G, Heart and lungs at 21 months. 
Although all patients who developed heart failure eventually died, an occasional patient 
has had a remission of edema and decrease in heart size for a short period of time. 
This child was followed closely for eighteen months. A bronchogram made during in- 
fancy was not unusual. Progressive dyspnea as well as permanent cyanosis appeared. At 
14 months, the heart seemed proportionally larger than it had seven months previously. At 
19 months, the heart had increased still further and edema suddenly appeared. Without 
od digitalis, but while receiving large doses of the B complex of vitamins, her heart decreased in 
size and the edema disappeared. While receiving the same therapy, her heart suddenly en- 


larged again and edema returned. From then until the time of death, two weeks later, the 
edema and heart size both increased. Throughout the period when edema was present, the 


serum protein was normal. 
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PLATE X Cont’d.—For legend see opposite page. 
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PLATE XII.—L. P., A, Lungs at 4 months. B, Patient at 4 months. 

Patients surviving meconium ileus for any appreciable time develop pulmonary lesions like 
other individuals with fibrosis of the pancreas. This child had an ileostomy performed soon 
after birth, and lived to be 5 months of age, only to succumb to his pulmonary lesion. X-ray 
of his chest demonstrated emphysema and mild peribronchial infiltration. 


seopie finding. Rales, coarse and sticky, are common, frequently persisting in 
one area for long periods of time. When infection is superimposed the rales 
are likely to be more numerous and sibilant in character. A striking feature is 
the discrepancy between the symptoms, which may be flagrant, and the physical 
findings, which are meager. Often only a roentgenogram reveals the true extent 
and severity of the pulmonary lesion. The lungs are invariably found to be 
involved by either physical examination or roentgenogram and almost always 
in a very widespread fashion. 

The roentgenogram proves to be only a more sensitive index of pulmonary 


8 


changes, particularly emphysema." ** It is particularly helpful in visualizing 


the degree of peribronchial infiltration during periods of infection. Viewing 
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the roentgenogram alone, it is often impossible to construct an accurate picture 
of the clinical state of the patient or to predict his progress. The clinical and 
roentgenologie observations together give a clearer conception of the dynamic 
nature of the process. 

The role of infection is most readily discerned by noting the improvement 
in the elinieal course of the patient induced by therapy directed at infection in 
the lungs. This has been the subject of an extensive report.** It seems that 
only a variable degree of superimposed infection in the lungs adequately accounts 
for the clinical phenomena. Likewise, it is clear that a basic pulmonary lesion, 
such as altered secretions, exists, and its progress determines the ultimate clinical 
course of the patient. 

The unique character of the reaction of the lungs to S. aureus in the bronchi 
and bronchioles has already been mentioned, Classical 8. aureus pneumonia and 
gross abscess formation rarely occur. Only two of our patients developed 
S. aureus empyema. Even bronchiectasis is surprisingly rare. Only one of the 
bronchograms done in eight patients with chronie pulmonary lesions revealed 
bronchiectasis (Plate IT). 

It appears at times from clinical examination that the element of infection 
is insignificant. The basie pathology alone appears to produce cyanosis so severe 
that the patient dies from anoxia. Whether this is due alone to plugged bron- 
chioles, to bronchiolar spasm or to both, remains to be determined. The terminal 
illness is usually characterized by lethargy, anorexia, normal or subnormal tem- 
perature, slight leucocytosis, cyanosis not relieved by oxygen, and a roentgen- 
ogram showing severe emphysema. ,When this type of emphysema is complicated 
by a more significant degree of infection, the patient becomes feverish and even 
more desperately ill. 

Mention must be made of a dramatic complication we have seen in six 
patients. After.many months of severe dyspnea and cyanosis, accompanied by 
marked emphysema and widespread lobular atelectasis, the heart became en- 
larged. The eardiac enlargement may appear in the course of a few days. The 
enlargement of the heart appears to be due to dilatation at first as it may return 
equally rapidly to its normal size. But, if the pulmonary situation does not 
improve, the eardiae difficulty soon returns and hypertrophy develops, Other 
signs of congestive failure may appear along with the cardiae enlargement. 
Edema is at times the presenting sign, and ascites has been seen to develop. 
At first, one might suppose this to be due to a low serum protein concentration 
resulting from the deficient nutritional state. However, the amazing fact is that 
most patients have been found to have normal serum proteins and hemoglobin 
coneentrations even when very wasted.** The albumin-globulin ratio may be 
undisturbed. Thus, when edema appears in these patients it is likely to be 
eardiae in origin. Specifie deficiencies of vitamins might be considered either 
causative or contributory, but large amounts of all the B complex of vitamins 
given parenterally or orally have had no clear or lasting influence on the course 
of the eardiae process. Eleetrocardiograms in various phases of the cardiac 
complication sometimes show marked right axis deviation, sinus tachycardia, 
elevation of S-T take-off suggesting myocardial failure, or alteration in the P-R 
interval. We are inclined to view this cardiac complication as an example of 
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cor pulmonale. Cor pulmonale appears as a natural consequence of the pul- 
monary lesion in its severest chronic form and the dynamie concept denies the 
necessity of singling this group out as a ‘‘type.’’ Detailed pathologie and 
physiologic studies are sorely needed to clarify this interesting and disturbing 
complication. 

A rational therapy of the pulmonary process must be directed at both the 
thick secretions and the superimposed infection. Aerosol inhalation of anti- 
bioties has been the first substantial advance in the amelioration of the pulmonary 
process.2> Again and again the condition of the lungs and the clinical well- 
being of the patient have been improved when the infection present has been 
one which yields to such therapy. Clinicians have placed considerably more 
importance on this response than have the pathologists. We are insistent that, 
until the basie pathologie process is relieved, the control of the superimposed 
infection is only ameliorative. Unfortunately, no direct approach to the correc- 
tion of the abnormal mucous secretion has as yet been devised. We have experi- 
mented, in a preliminary way, with the inhalation of substances caleulated to 
liquefy this fiscid secretion, with encouraging results. However, close scrutiny 
of the roentgenograms and physical findings must be demanded whenever a 
elaim is made that the pulmonary lesion has been ‘‘cured.’’ Diminution of 
symptoms and grosser findings are frequently seen in periods of remission but 
never entirely normal lungs as determined by roentgenogram. We have grad- 
ually acquired the clinical impression that the pulmonary process has its ineep- 
tion soon after birth and builds up to a climax of activity some time afterward, 
usually reaching its most disturbing intensity between 6 and 18 months of age. 
If this period is survived, the intensity of activity of the pulmonary process 
seems to subside and those children who have lived 5 to 8 years are often almost 
free of pulmonary complaints even though once severely affected. 


THE NUTRITIONAL STATE 


The foregoing considerations prepare one to accept the thought that the 
nutritional state is hardly an independent feature of this disease. The increase 
in intake of food resulting from increased appetite and adaptation to a lack of 
pancreatic enzymes may suffice to preserve the nutritional state unless it is 
undermined by the deleterious effects of infection, loss of appetite, or severe 
pulmonary disease with cyanosis. Any degree of malnutrition, or a striking 
preservation of nutrition, may, therefore, be expected, depending on the severity 
of the basic lesions of the disease. It is inaccurate to consider the tiny scrawny 
infant as the ‘‘type’’ demanded for fibrosis of the pancreas. All basie mani- 
festations of the pancreatic and pulmonary lesions must be allowed full weight 
in the diagnosis and in the evaluation of the nutritional state. 


There is no convincing evidence that the pulmonary lesion can be prevented 
or halted in its development by improvement in the nutrition alone. Rather, 
the nutritional state may depend to a great extent on the pathologie changes in 
the lungs. If the pulmonary lesion has never been conspicuous, the nutritional 
state and growth may not be appreciably disturbed, even if the signs of pan- 
ereatic insufficiency have been present since birth. No one é¢an deny that it 
would be better to face infection in a well-nourished condition. But, no unique 
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or specific causal relationship between the nutritional state and the basie pul- 
monary lesion has been demonstrated. It is imperative to reeall the other factors 
that we have mentioned which by their balance determine the nutritional state. 

Above all, the physician should be wary of subtracting items of food from 
the diet on the basis of ‘‘suspected”’ intolerance. One is more likely to interfere 
with the natural compensation of increased intake by withdrawing food for 
which the patient is eager. Attention had better be directed to the provision of 
a complete, well-balanced diet in amounts ealeulated to satisfy the appetite.*® 
One should not become guilty of treating the stools rather than the child. 


CONCLUDING COMMENTS 


Sympathy is felt with those who weary of exhaustive descriptions of this 
disease. Yet such delineations must serve to get the stage set for the more 
exciting event, discovery of the setual cause. Limited attempts to reproduce 
the disease in animals have brought but equivocal results.*°°. The common hypo- 
theses regarding etiology which relate it to infection, nutritional deficiency, 
disturbed function of the autonomie nervous system, or allergy, have not as yet 
enabled anyone to pry out the seerets of pathogenesis. It is clear that the dis- 
ease is hereditary in origin, being a Mendelian recessive characteristic.“ Bag- 
genstoss™ has added an intriguing concept of pathogenesis, that of congenital 
inability of the affeeted individuals to produce secretin in the duodenum, with 
resultant inspissation of pancreatic secretion. 

The validity of any classification of the disease into distinct ‘‘groups’’ or 
‘“‘types’’ is challenged. Selection of abstract types will only leave the bulk of 
patients in a ‘‘mixed’’ group and Imre the untutored clinician into a succession 
of surprises as he faces natural developments, The clinical manifestations are 
the natural consequence of the close relation between the systems affected and 
the dynamie features of the disorder. 


We are grateful to Dr. E. D. B. Neuhauser for his permission to reproduce the x-rays 
and for his guidance in their interpretation. We are deeply aware of the efforts of many 
of the staff of the Children’s Hospital, Boston, who made the accumulation of these data 
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INJURIES IN CHILDHOOD 


CLEMENT R. HANLON, M.D., J. B. Burcuart, M.D., Aanp PAuL R. Kemper, M.D. 
BETHLEHEM, PA. 


| Teds how many children are disabled because of accidents has never 
been accurately determined. In Pennsylvania approximately 900 chil- 
dren lose their lives each year as the result of accidents. Nearly 12,000 children 
between the ages of one and 14 years die annually of accidents in the United 
States. 

This past fall a campaign to reduce child accidents has been developed 
under the sponsorship of the Metropolitan Life Insurance Company in coopera- 
tion with the U. S. Children’s Bureau, the American Academy of Pediatrics, 
and the National Safety Council. The Pennsylvania Department of Health 
has actively participated in this campaign. 

Certain facts have been emphasized in this campaign, among which the fol- 


lowing merit citation: 


1. Accidents are the leading cause of death and an outstanding cause of permanent 
and disabling injuries among children more than one year of age. 

2. In the past thirty-five years, the death rate from disease among children one 

to 14 years of age has been reduced more than 80 per cent. On the other hand, 
the reduction in the death rate from accidents has lagged behind. 
After infancy, more children die as the result of accidents than from any 
single disease. In the ages from, one to 14, inclusive, accidents take as many 
lives as pneumonia, diarrhea and enteritis, measles, diphtheria, meningitis, 
poliomyelitis, whooping cough, and scarlet fever combined. 

t. Forty per cent of all accidents among children from one to 14 years of age 
occur in the home. 

5. Burns are the cause of most fatal home accidents. 

6. Falls head the list of serious nonfatal accidents. 

7. Safety in the streets is extremely important, as indicated by the number of 
child injuries sustained through vehicle accidents. It has been estimated that 
more than one-third (34 per cent) of all fatal accidents result from motor 
vehicles. 

8. A more critical attitude toward the cause of accidents is being developed by 
physicians and others interested in this field. There is more to injuries, espe- 
cially when of a repeated nature, than ‘‘ bad luck’’ or evil spirits. In the same 
way that some adults are more susceptible to accidents than others, so certain 
children seem to have emotional and psychic factors which predispose them to 
injury. In Rochester, N. Y., a eclinie has been sponsored by the Medical School 
and the City Health Bureau to study this problem of accident-prone children 
and their families. Children who have been seen on more than one occasion in 
the accident dispensary are being studied from a physical and psychologic 
standpoint. Their home environment is investigated. There is a close relation- 
ship between safety and good health—not only physical health, but emotional 
health as well. There is evidence to show that a child who is unhappy or who 
lacks self-confidence may express his unhappiness, often without being aware 
of it, in the form of hurts and injuries to himself. The youngster who is re- 
ceiving more than his share of mishaps should be scrutinized from this point 


of view. 
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9. When considering the problem of injuries in childhood, the child’s personality, 
his muscular coordination, his physical environment, and the parents’ emotional 
attitude toward the child are factors which merit close study. 

10. Two factors characteristic of child development are frequently at the root of 
accidents—the desire of children to imitate others, especially their parents, and 
their fondness for repetition. If parents are heedless, the child may follow suit. 
If a child performs a hazardous act and avoids disaster, he is likely to repeat 
the procedure. His curiosity is liable to lead to his destruction. 

11. Personality maladjustments in childhood, impaired vision or hearing, all may 
play a role in the accidents of childhood, particularly when repeated accidents 
occur. 

12. The problem of child safety is one for the family and the entire community. 
It is rightfully a phase of public health education because accidents affect the 
well-being of a community. It is a subject of importance not only to the 
family, but to child study groups, which emphasize child hygiene, as well. 
Among other groups who are concerned with this problem are social agencies, 
city departments of health, education, police, fire prevention and housing 
authorities, chambers of commerce, automobile clubs, and, of course, safety 


councils. 
13. The two outstanding causes of accidents are: unsafe conditions and unsafe 
practices. 


With this general outline of the nature and scope of the problem we wish 
to consider the problem of childhood injuries from a local standpoint. 

For the purpose of this study we have reviewed the records of all children 
18 years of age and under who were seen at St. Luke’s Hospital from June 1, 
1948, to Aug. 31, 1948, inclusive. This study pertains only to those children 
who, following an accident, were seen at the hospital dispensary, and does not 
include those examined and treated by family physicians, other hospitals, or 
who perhaps did not require medical attention. 

In this period of three months, 566 children were seen at St. Luke’s Hos- 
pital for injuries sustained as the result of an accident. Four hundred two 
(71 per cent) were males; and 164 (29 per cent) were females. We have 
analyzed and investigated this group in various ways: the mechanism of the 
injury, the scene of the accident, the time of day the injury was sustained, and 
the nature of the injury have been reviewed and tabulated. We have analyzed 
this group with respect to the number requiring hospitalization, the number 
receiving antibiotics and prophylactic tetanus antitoxin or toxoid, the types of 
treatment that were employed, and the number requiring x-ray studies and 
anesthetics. Further, we have broken down several of the groups for more 
detailed analysis. While the time period covered in this analysis is brief (three 
months) the number of children involved makes the study of statistical value. 

We have found that about six children a day were seen in the hospital dis- 
pensary because of an injury, and that over six children were admitted each 
week to the hospital for more complete therapy or study. (Table I.) 





TABLE I, 
Number of children — «566 
18 years of age and under Male 402 (71%) 
Female 164 
Number admitted to the hospital 83 (14.6%) 


Number of hospital days 646 (1 to 70) 
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In analyzing our patients with respect to age, it was found that more chil- 

dren between the age of 2 and 3 years were injured than at any other age period. 
(Fig. 1.) 


The next largest group was that between the age of 5 and 6 years. 
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The fact that the majority of injuries in childhood occur after the noon 


hour is shown graphically in Fig. 2. Over 78 per cent of all accidents happen 
after 12 noon with the peak being between 7 and 8 p.m. However, a survey in 
the winter months might show the ereatest number of aecidents occurring 
at an earlier hour. 

The scene of the injury is indicated in Table II. About three out of every 
four injuries were sustained either in or about the home or on a city street. The 
fact that this study was undertaken during the summer months would indicate 
that the number of injuries sustained in the school might be lower than a 
similar survey taken during the school year. The number of accidents that oe- 
curred in the hospital is explained by the use of the hospital dispensary for 


minor first aid to hospital employees or student nurses. Only seven accidents 





occurred on a farm in ‘this series. Perhaps the country practitioner is able to 
treat most of these cases in his office, rather than finding it necessary to refer 
them to the hospital. 


TaBLeE II. Scene or INJURY 











Home 316 Garage l 
City street 106 Bank building 1 
Playground 42 Store l 
Not stated 16 Church 1 
School 16 Social hall 1 
Hospital 10 Camp 2 
Swimming pool 10 Woods ] 
Factory 8 River I 
Farm or field 14 Bridge l 
Baseball field + Police station 1 
Canal 3 Seashore l 
Reservoir 2 Day nursery l 
Automobile 2 Creek 1 
Country club 2 College campus 1 

Total: 566 


Falls accounted for almest one out of every three injuries sustained by 
these children. (Table III.) Considering the large number of children taking 
part in sports during the summer months, the number sustaining sports’ in- 
juries is not high, being only 6 per cent of the entire group. When automobile, 
motorscooter, and bicyele injuries are totaled, it is noted that about one child 
in ten becomes injured as the result of a vehicle accident. Perhaps this num- 
ber would also be higher if a similar study were undertaken during the winter 
months when school attendance places the largest number of children on the 
streets at one time. <A review of the miscellaneous injuries indicates that al- 
most anything that can happen to a child usually does. He has not yet learned 
through experience. 

Almost one-half of these children (259, or 46 per cent) were given either 
toxoid or antitoxin to prevent tetanus. While the value of this is questioned by 
some, it is considered by the surgical services of the hospital an important step 
in treatment. In all but the most minor injuries, tetanus prophylaxis is 
routinely performed, being preceded by a skin sensitivity test. In recent years 
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TABLE III. MEcHANISM or INJURY 











Falls: 52.8% Playground injuries 19 
‘um’? 51 Swing, see-saw, sliding 
Fell from height 23 board, sandbox, ete. 
Fell on concrete, cement, Puncture wounds 18 
sidewalk, curb, etc. 25 Sticks, pencil, pen, ete. 
Fell down steps 18 Gun injuries 5 
Fell on glass 21 Foreign body in eye 9 
Fell out of bed 8 Stepped or fell on nail 18 
Fell out of chair t Stepped on sharp objects 8 
Miscellaneous 36 Splinter injuries 2 
inimal bite: 46 (S%) ITit by stone 11 
a. Dog 15 Struck by door 6 
b. Cat l Insect bites 6 
Sport injuries: 33 (6%) Toy injurie s 3 
saseball 19 Ingestion of foreign body 13 
Other 14 Pin 4 
Wringer injuries 12 (2%) Stone 1 
Automobile injuries 29 (5%) Button 1 
Struck by auto 15 Iodine 1 
Bumped into car 6 Turpentine 1 
Fell off car 6 Ant poison 1 
Motor scooter 5 (0.9%) Rubbing alcohol 1 
Bicycle 26 (3.7%) Metal toy 1 
Carriage injuries 5 Stick 1 
Burns 21 Dress snap 1 
Electric household ap Farm accidents ) 
pliances 8 Pulled up suddenly by hand } 
Firecracker 3 Tool or machine injuries 5 
Hot fluids 3 Knife or scissor injuries 3 
Flammable liquids 2 Not stated 17 
Other 5 Miscellaneous 37 
Swimming accidents 15 Total: 566 


no case of tetanus has been seen at the hospital in which this step had been 
neglected. Similarly, the use of antibioties prophylactically is being carried 
out. Fifty-six of the ninety children who received penicillin were given one 
dose, this being 300,000 units of water-soluble erysticillin. 

One out of every five children seen in this group required the use of an 
anesthetic, and it is interesting to note that of this number almost three out of 
every five received local anesthesia. A number of the fracture cases were 
treated by an infiltration of the fracture hematoma with procaine, and even 
lacerations in the older children were at times repaired under local anesthesia. 


TABLE IV. ANESTHETICS 


General anesthesia: 


Nitrous oxide 8 

Ether 39 

Pentothal l Total: 48 
Local anesthesia: 

Novocaine 65 

Ether chloride 2 Total: 67 


Total number of children receiving anesthetic 115 (20%) 


One out of every three children (183 in all) examined this past summer at 
the hospital for injuries had radiographs and in eighty-two instances, there were 
positive findings. The large number of negative findings might be reduced if 
all children were examined by more experienced surgical residents. The facili- 
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ties of the x-ray department are open constantly, and radiographs are employed 
almost entirely to the exclusion of fluoroscopic examinations. 

The large number of fractures of the upper extremity seen in this study 
is noteworthy. Fractures of the radius and ulna, either alone or together, con- 
stituted the greatest single group of fractures seen in children, amounting to 
twenty-nine of a total of seventy-one with fractures. 

A grouping of the diagnoses is presented in Table V. 


TABLE VY. DIAGNOSES 











Lacerations 205 


Contusions 53 
Puncture wounds 60 
Abrasions 38 
Fractures and dislocations 79 
Sprains 23 
Foreign bodies 24 
Concussion of brain 19 
Burns 21 
Negative 11 
Cellulitis 11 
Subluxation of joint 2 
Lacerated tendons 4 
Not stated 9 
Avulsion of fingernail t 
Miscellaneous 3 


Total: 566 





The repair of lacerations by sutures was carried out in 125 cases (Table 
VI). Although the total number of treatments is only 370 for this group, it is 
assumed that various other therapeutic measures may have been performed and 
not noted on the hospital dispensary records. Eleven major surgical proce- 
dures were required in this group. [Laparotomy, craniotomy, arthrotomy, ex- 
cision of loose bone from the elbow region, amputation of finger, open reduc- 
tions of fractures (two), and suturing of lacerated tendons (four). | 


TABLE VI. TREATMENTS 








Sutures 125 Open reduction of fracture 2 
Skin clips 1 Stomach lavage 2 
Ointment and dressing 33 Decompression of nail bed 2 
Dressing 52 Strapping 15 
Cast 32 Reduction of dislocation i 
Reduction of fracture and cast 18 Arthrotomy of knee 1 
Splints 17 Laparotomy l 
Removal of foreign body 14 Craniotomy 1 
Cauterization 18 Traction 1 
Débridement of burns 8 Excision of loose bone l 
Incision and drainage of abscess 6 Amputation of fingertip l 
Cleansing of wound 6 

Suturing of lacerated tendon t 

Sling 6 

Reduction of nose fracture 2 Total: 370 





CHILDREN UNDER ONE YEAR OF AGE 
The types of injuries sustained in children under one year of age are variable. 
In this group (Table VII), there were three instances in which no injury had 
been sustained. The number of burns sustained by infants points toward care- 
lessness on the part of the mother. 
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TABLE VII. ANALYSIS OF CHILDREN UNpDER ONE YEAR OF AGE 





Number 14 
Age From 24% to 10 months (Average: 6 months) 
Scene of injury Home in all cases 


Diagnosis: 


No injury 3 Coneussion of brain 1 
Burns 3 Foreign body in eye 1 
Puncture wounds 2 Contusion ] 
Lacerations 2 Subluxation of joint l 
Mechanism of injury: 

Fell out of crib 3 

Fell from high chair 1 

Bitten by cat 1 

Pulled up suddenly by hand l 


Carriage rolled down steps 2 
Coffee spilled over feet ] 
Hot water spilled on hand l 
Head bumped rusty nail 1 
Leg was wrenched 1 
Electric hot plate burn l 





An analysis of the wringer injuries (Table VIIL) is of interest in that ten 
of these twelve children had x-rays and in every instance the radiograph was 
negative for bone injury. In only one case was there a laceration, all other chil- 
dren sustaining contusions. As would be anticipated, the average age of this 
group indicates that the preschool child is the one most likely to sustain a 
wringer injury. 


TABLE VIII. WriIncGer INJURIES 





Number of cases 12 

Average age t years (2-10) 

Time of day 10:30 A.M. average time for group 
X-rays , 10 patients (all negative) 


It was interesting to note that the average time of injury for the children 
sustaining dog bites was 4:00 P.M., and only five occurred before the noon hour. 
The types of injuries sustained are indicated in Table LX. For the most part, 


Taste LX. ANALYsIs or Dog Bite Group 








Number of patients $5 
Age 7.4 vears (average) 
Time of day t P.M. (average time: only 5 before noon) 
scene ot injury: 
Home 17 
Street 19 
Neighbor *s home > 
Miscellaneous } 


Not stated 2 


Diagnosis: 


Puncture wounds 17 
Lacerations 17 
\brasions 10 
Contusions 1 
Part of body involved: 
Scalp and face 14 
Trunk 5 
{ pper extremity 10 


Lower extremity 16 
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a review of these records indicates that none of the puncture wounds, lacera- 
tions, or abrasions were of significance, although cauterization was carried out 
in eighteen cases. 

The value of the State legislation prohibiting the use and sale of fire- 
crackers is demonstrated in Table X. Only three children this past summer 
were seen at the hospital for injuries sustained as the result of playing with 
firecrackers. While we have no statisties to indicate what percentage reduction 
this is as compared to fifteen years ago, it would appear that this type of injury 
has become a negligible one. The burns that were sustained in the hospital, 
four in number, occurred either among kitchen employees under the age of 
eighteen years burned by heating units or by student nurses in the training 
school laboratory. 








Number — 


Average age 8.8 years (3 under 1 year) 
Average time of day 3:45 P.M. 
Scene of injury: 
Home 15 
Hospital 4 
Factory H 
Seashore 1 
Types of burns: 
Electric household appliances 8 
Firecrackers 3 
Hot fluids 3 
Sunburn 2 
Flammable fluids 2 
Acid 2 
Not stated 1 
Total: 21 








It is apparent from the analysis of the automobile injuries that boys are 
involved more often than girls and this group constitutes the number with the 
most serious injuries, there being nine fractures and three concussions reported. 
The mechanism of the injury and the scene of the injury are itemized in 
Table XT. 


TABLE XI. ANALYSIS OF AUTOMOBILE INJURIES 


= —- o7 


Number 7 
Average age 7.5 years 
Time of day (average) 4 P.M. 
Scene of injury: 
City street 1 
Home 
Road 
In auto 
Picnic grove 
Not stated 
Mechanism of injury: 
Struck by 15 
Fell from 6 
Bumped into 6 





Bicyele and motorscooter injuries, thirty-one in number, are analyzed in 
Table XII. The age group here is higher than in the automobile injuries, being 
9.3 years for the group. 
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TABLE XIT. 


Number 

Average age 

Time of day 

Mechanism of injury: 
Fell from 
Pedal injury 
Struck by car 
Seared by car 
Not stated 


Scene of injury: 
City 
Home 
Playground 
Not stated 


street 


Of ail of these children 
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BICYCLE AND MOTORSCOOTER INJURIES 











9.3 years 
5 P.M. (only 3 before noon) 
21 
5 
l 
] 
18 
10 
» 
l 





13.3 per cent sustained fractures. 


Such injuries 


were twice as common in boys as in girls, and of the seventy-five children with 


fractures who were analyzed, twenty-six were admitted to the hospital; thirty- 
The average time of day before and after the 


three required an anesthetic. 


noon hour is indicated in Table XIII, and the mechanism and scene of injury 


are likewise analyzed here. 


TABLE XIII. 


Number 

Average age 

Time of Day: 
Before noon 
After noon 
Not stated 

Mechanism of injury: 
Fell from height 
‘* Fell’? 
Sport injury 
Auto injury 
Bicycle injury 
Fell from horse 
Hit by fist 
Miscellaneous 

Seene of injury: 
Home 
Street 
Playground 
School 
Farm 
Factory 
Miscellaneous 

Total: 


SUMMARY 


ANALYSIS OF FRACTURES 





5 
8.8 years 


(Average time: 
(Average time: 


1 
5 


5 

‘ 
° 
» 


ss 
o> +to SO 


10:15 A.M.) 
6:15 P.M.) 





AND CONCLUSIONS 


1. That 566 injured children were examined and treated in the accident 
room of St. Luke’s Hospital in Bethlehem in a three-month period indicates 
that the problem of child safety is one of sufficient magnitude to warrant con- 


tinued and more detailed study. 


2. Of the accidents last summer, 55.8 per cent occurred in the home and 


18.7 per cent on one of the city streets. 
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3. It was necessary to admit 14.8 per cent of the patients to the hospital 
for further treatment or study. 

4. There were no deaths from injuries in the group of children reviewed 
for this study. 

5. More injuries occurred in children between 2 and 3 years of age than 
at any other age. The next largest group was that between 5 and 6 years. 
62 per cent of all children analyzed in this study were 9 years of age or under. 

6. Seventy-eight per cent of all injuries occurred after noon, with the 
largest number of accidents occurring between 7 and 8 P.M. 

7. Concerning the mechanism of injury in this series, it has been demon- 
strated that injuries result from: 


Falls 32.8 per cent 
Animal bites 8 per cent 
Sport injuries 6 per cent 
Automobile injuries 5 per cent 
Biecyele injuries 4.6 per cent 
Burns 3.7 per cent 


8. Twenty per cent required an anesthetic and in those instances in which 
one was employed, in 58 per cent of the cases local anesthesia was administered. 

9. Thirty-three per cent required x-ray study. 

10. In 64 per cent of the cases, lacerations, contusions, abrasions, and pune- 
ture wounds were the primary diagnoses. In 13.3 per cent the diagnosis was 
a fracture of a bone. 

11. It is virtually impossible to analyze a group of this type from the stand- 
point of end results. However, a careful examination of the hospital records 
would indicate that the vast majority of these injuries were not of a serious 
nature. It would be our impression that injuries are not a major cause of 
crippling from a percentage standpoint. We are unable, however, to support 
this feeling statistically at this time. 

12. Two thoughts are developed from this study: 

(a) The large number of children who go directly to the hospital dispen- 
sary for treatment apparently by-passing the family physician; (b) The service 
which the hospital unfailingly renders to the community in being prepared 
day or night to accept these injured children for any type of therapy no matter 
how slight or drastic, and to have available twenty-four hours a day all facilities 
so necessary to prompt and efficient treatment. Physicians, nurses, technicians, 
and orderlies are always on call with adequate reserves. The use of the operat- 
ing room, the x-ray department, the blood bank; the availability of antibiotics, 
tetanus prophylaxis, opiates, stimulants, and special instruments, is a source of 
wonder even to those who work day in and day out in this environment. 

13. Finally, figures are impersonal, and do not disclose the personal and 
family tragedies covered by these numbers which seem to rise higher year by 
year. One writer states that, ‘‘we have conquered pestilence and are eliminating 
the life-destroying infectious diseases of the past, but we permit the automobile, 
the modern plague which has turned our highways into roads of disaster and 
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death, to erase our victories.’’ Our record of injuries, even in childhood, is a 
terrible record, and it becomes all the more depressing when we remember the 
estimate of the Traveler’s Insurance Company that 98 per cent of all accidents 
ean be prevented. 

We would submit for consideration that a special committee to study this 
problem locally, headed by a pediatrician, might be of immense value to the 


community. 
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SEROTHERAPY IN PERTUSSIS 


Epwin H. Puace, M.D., Maurice J. KELLER, M.D., AND Ernest W. Suaw, M.D. 
Boston, Mass. 


HOUGH a preventable disease, whooping cough still affects large numbers 

of infants and children in many sections of this country where the prac- 
tice of preventive medicine has not kept pace with scientific progress. The 
disease is well known to be of grave import in the infant under 6 munths of 
age in whom immunization has not generally been practiced, because of the 
prevailing opinion that the mechanisms for producing active immunity in this 
age group are immature.' The validity of this opinion is to be doubted, how- 
ever, in the light of recent studies relative to pertussis immunization in early 
infaney.* * * 

The challenge of a common disease in infancy associated with high mortal- 
ity and with immediate as well as late pulmonary and possibly central nervous 
system complications has resulted in many studies related to specifie therapeu- 
tie agents against active pertussis during the past ten years. Despite great 
advance in antibiotic therapy which has been shown to be very effective 
against the frequent and serious bacterial complications of this disease, the 
primary agent has not yet been conquered. Suggestive experimental studies 
with streptomycin have been made** and clinical evaluation with this agent 
is in progress but not yet reported. Many studies relating to the effectiveness 
against whooping cough of specific antiserum of koth human and animal 
origin have been published in the past ten years with uniformly favorable con- 
clusions where hyperimmune human serum was used but with far less en- 
thusiasm for the efficacy of rabbit serum. 

The present study was undertaken with the view of comparing the ef- 
fectiveness of three types of antisera with each other, as well as with conecom- 
itant controls. The diagnosis of whooping cough was based primarily on elin- 
ical grounds and substantiated in the great majority of instances by the char- 
acteristic lymphocytic response, or by positive nasopharyngeal cultures in the 
few questionable eases. 

The plan of study was essentially to treat patients with cases of similar 
severity and duration in the same age groups with the three types of therapeu- 





tie sera, and to secure a more or less simultaneous group of similar untreated 
controls. It was impossible to alternate cases for treatment and control be- 
eause of the marked variation in severity, age, and duration of disease on 
admission, and beeause of the variability of the supply of the various sera. 
Nevertheless, it is felt that with detailed histories and careful observation of 
From the Division of Contagious Diseases, South Department, Boston City Hospital. 
This study was aided by grants from Ayerst, McKenna, and Harrison, Ltd., the Cutter 
Laboratories, the Lederle Company, Pearl River, N. J., and Wyeth & Co., Philadelphia, Pa. 
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the patients’ course and condition during the first two to five days of hospital- 
ization, together with pertinent laboratory and x-ray studies, we were enabled 
to place the eases in rather .definite categories, so that within a given period 
of one to two weeks at least one or more patients of similar age, severity, and 
duration of disease could be placed in each of the four divisions of the study. 

With a view to evaluation of results certain procedures were followed in 
all cases, and ineluded all eriteria used in previously published reports so 
that some common denominator might be at hand whereby comparisons might 
reasonably be made. Thus, severity of illness on admission was determined 
by the history, duration, frequency and severity of paroxysms, the state of 
nutrition, frequency of vomiting, episodes of cyanosis, and degree of pul- 
monary involvement. In almost every case a period of two to five days elapsed 
after admission during which there was ample opportunity to gauge the over- 
all picture of the illness, particularly with reference to the severity and fre- 
queney of paroxysms, whoops, periods of cyanosis, and vomiting. All of these 
were rather accurately charted by the nursing staff, which was instructed 
concerning the importance of these observations and the charting through- 
out the patients’ entire hospitalization. They had no preconceived notions 
as to the efficacy of any of the sera being used. Throughout the period of 
study at least one of us was in fairly constant attendance on the wards, and 
we feel that though a goodly number of paroxysms were unobserved or un- 
charted, especially at night when the nursing staff was cut down, nevertheless, 
a great majority of these were recorded and eonstituted what is probably the 
single most objective clinical estimate of the severity and progress of the ill- 
ness. 

Additional observations which appeared pertinent to the study included 
patients’ weights on admission and twice weekly thereafter, chest roentgeno- 
grams on entry and at weekly intervals during hospitalization, frequent ag- 
glutination studies on most of the treated patients and on several of the con- 
trols, and finally hemoglobin estimations together with white cell and differen- 
tial eounts on all patients at the time of admission and once weekly there- 
after. 

This series comprises a total of 150 consecutive cases of pertussis admit- 
ted from October, 1946, through December, 1947. Of these, forty-eight were 
untreated controls, thirty-eight received a refined horse hyperimmune serum,* 
thirty-three received a refined, concentrated, globulin fraction obtained from 
the serum of rabbits which had been immunized repeatedly with killed eul- 
tures of Phase I Hemophilus pertussis as well as a pertussis endotoxoid,t and 
thirty-one received a concentrated globulin fraction prepared from human 
hyperimmune serum.t All treated patients in the series were in the paroxys- 
mal stage of the disease. 

Table I indicates age distribution and type of serum employed in the 


various patient divisions. 


*Supplied by Lederle Laboratories. ; 
*Supplied by Ayerst, McKenna, and Harrison Ltd., Montreal, Canada 
tSupplied by Cutter Laboratories, Berkeley, Calif. 
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TABLE I. ADMISSIONS FOR WHOOPING CouGH, OcTOBER, 1946, TO DECEMBER, 1947, WITH AGE 
DISTRIBUTION AND TYPE OF SERUM THERAPY 


























TOTAL 
AGE | ADMISSIONS | HUMAN SERUM | RABBIT SERUM | HORSE SERUM CONTROL 
0-6 months 31 oo a, ans pei 
7-12 months 37 > 9 12 8 
1-8 years 82 14 18 20 30 
“Total 150 Bl ea 








DOSAGE 


Horse Antipertussis Serum.—At the beginning of the study single doses 
of 10,000 to 20,000 units intramuscularly were used, the smaller doses for the 
younger infants. When these appeared to be ineffective the dose was in- 
creased to as high as 75,000 units, the average dose for all patients being 
40,000 units. The usual precautions taken in all foreign serum therapy were 
earried out, and the only reactions which appeared were two instances of 
transient urticaria. The great majority of patients received the entire 
amount in one injection, the remainder receiving no more than two injec- 
tions on consecutive or alternate days. 

Rabbit Antipertussis Serum.—aAt the outset single doses of 10,000 units 
intramuscularly were employed. Ineffectiveness of this dose seemed apparent 
early in the study, and subsequent doses were sealed to as high as 75,000 
units in the more severe and older patients, the combined average among all 
patients being 40,000 units. Again practically all patients received the entire 
dose in one injection, the remainder receiving no more than two doses at one- 
or two-day intervals. No untoward reactions to this serum were noted. 





Human Hyperimmune Antipertussis Serum.—Of this 2.5 e.c. are equivalent 
to 20 e.e. of the original serum. The dosage varied from 2.5 e.e. (two eases) 
to 10 e.e. (ten eases), with an average of 7.5 ¢.c. Twelve patients received two 
injections on successive days, the remainder received the entire amount in 
one dose. There were no local or systemic reactions to this serum. 

RESULTS 

Following are figures representing summary of course of the disease. Fig- 

ures are averages obtained from individual charts.* 


~ CASES TREATED IN - GASES TREATEDIN | 





“CASES TREATEDIN__ 





FIRST WEEK SECOND WEEK THIRD WEEK 
we ‘ A B Cc | A B Cc | ; A ini = t i Cc ie 
~ Controls oe 24 22 7 28 he a a 
Horse serum 6 25 18 6 29 19 5 44 27 
Human serum 6 26 22 3 28 17 4 39 33 
Rabbit serum 11 33 29 5 30 20 8 51 37 











*A, days after treatment that the peak of the disease was reached (or the days after 
entry in the controls). 

B, the total duration of the paroxysms in days. 

C, the duration after treatment (or after entry in the controls), in days. 





Examination of the above figures fails to reveal any marked difference 


in the clinical course of the four groups of patients. A breakdown of the cases 
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according to the dosage of serum used fails to show any difference in those 
patients treated with larger doses or with multiple doses. 

Table IL shows the distribution according to severity, with subsequent 
courses judged on the basis of definite improvement, no improvement, or 
worsening of condition. Improvement was based on decided decrease in 
coughing and vomiting within three to four days after serum therapy, and 
on improvement in appetite and general appearance of the patient. 


Taeie Il. Data ON SEVERITY ON ADMISSION, WITH RESULTS OF SERUM THERAPY 








SEVERITY OF DISEASES ON 
ADMISSION SUBSEQUENT CONDITION 
i 

















AGE MILD MODERATE SEVERE IMPROVED UNCHANGED WORSE 
Human Serum ; nee ‘ _——— 
0-6 months 2 5 2 - 9 _ 
7-12 months l 7 _- 1 7 
1-8 years 4 7 3 12 2 
Rabbit Serum 
0-6 months 3 4 - 5 1 
7-12 months 3 5 I - 9 —_— 
1-8 years 3 10 5) ; 14 
Horse Serum 
0-6 months l 7) - 1 3 2 
7-12 months 4 7 1 1 10 1 
1-8 years 7 9 1 17 2 
Controls" 
0-6 months 5 4 l 1 6 3 
7-12 months 4 3 1 — 7 1 
1-8 years 15 12 3 4 22 4 











A breakdown of the above cases according to the week of disease in which serum treat- 
ment was given does not indicate any significant differences in response of patients treated 
early or late 


Some of the previously reported series treated with human hyperimmune 
serum have emphasized the occurrence of a significant decrease in lympho- 
cytosis shortly following therapy.” ** Chart 1 illustrates the averages of ab- 
solute lymphocytosis among the four groups of patients, with weekly changes 
after serum therapy or after admission among the controls. Chart 2 illus- 
trates the findings in a group of seventy untreated patients followed from 
the inception of the disease."° Initial counts among our controls are lower 
than in the treated cases, this being due, we feel, to the fact that the control 
series contained more of the mild cases. In general, the degree of lymphocyto- 
sis correlated well with the number and severity of paroxysms, the higher 
counts accompanying the more severe symptoms. The charts agree well with 
the studies previously mentioned in that significant decreases in lymphocyte 
counts occurred within one to two weeks following serum therapy at periods 
of the disease in which rising counts would ordinarily be anticipated. How- 
ever, these decreases, though very marked in some instances, did not correlate 
at all with significant lessening of paroxysms or vomiting, even among the 
few patients that could be classed as improved. 

One further study was made in an effort to obtain more objective evi- 
denee of the effeet of serum therapy in relation to the course of disease, this 
consisting of agglutination studies in several of the untreated and many of 
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the treated patients both before and at frequent intervals following treat- 
ment. The accompanying Chart 3 illustrates these findings. 

A very good titer rise is apparent within twenty-four hours of any type 
of serum therapy, with rapid falling off among the horse and human serum 
treated cases, but with maintenance of better titers than among the controls 
in all treated cases for at least two weeks after serum treatment. Titers 
drawn in the third and fourth weeks of the paroxysmal stages must repre- 
sent not only passively transferred antibody but also the patients’ own active 
production of antibody at this stage of disease, as shown among the controls 
which have the expected titers at this period, but in lower concentration than 


the treated cases. 
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Chart 2. 


In analyzing individual eases, it was evident that the higher initial titers 
were present in the milder forms of the disease, and that these generally 
responded with a higher titer rise following serum treatment. Patients who were 
given the larger doses of serum generally had the higher agglutination rises, 
but there were several instances in which relatively small dosage of any of 























PLACE ET AL.: SEROTHERAPY IN PERTUSSIS 705 


the types of sera resulted in significant immediate and sustained agglutina- 
tion titer rises. In no instance was it clear that definite improvement occurred 
among those patients with excellent agglutination responses, and as a matter 
of fact most of those who were judged improved had average or slightly 
lower than average agglutination responses. 
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Chart 3. 


Scheinblum and Bullowa,* using hyperimmune serum, found no correla- 
tion between response to therapy and height of post-treatment titers. Bullowa 
and Alterman” used rabbit antitoxin in treatment and found no definite im- 
provement despite marked rise in serum antitoxin titers. Ketsampes and as- 
sociates’ found significant titer rises in twenty-two patients treated with 
hyperimmune human serum, but did not state specifically whether the degree 
of titer response could be related to the course of the patient. 

Weights on all patients showed no significant variations among the treated 
and controls. Practically every patient gained weight while in the hospital, 
weight gains becoming evident almost invariably shortly after the peak of dis- 
ease was reached, as would be expected in the absence of refractory complica- 
tions, 
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Complications included pneumonia, otitis media, diarrhea, malnutrition, 
anemia, and two instances of transfusion malaria. Pneumonia oeeurred with 
about the same frequency in the four patient divisions, averaging 15 per 
cent. Only one case of pneumonia developed following serum treatment, this 
occurring in the rabbit serum-treated group one week following the serum. 
Pneumonia did not develop among any of the control patients during hospital- 
ization. The remaining complications oceurred in insignificant numbers. 
Of these, all but the cases of transfusion malaria were present on admission. 
Sulfonamides, penicillin, transfusions, parenteral fluids, and other indicated 


supportive therapy were used as necessary among the four groups of patients 





with uniformly satisfactory responses. 
DISCUSSION 

It is difficult to ignore the large numbers of favorable reports on the use 
of hyperimmune serum in whooping cough. These have been reviewed by 
Felton,"? Kohn et al,’* and recently by Brainerd® and Rizzo.** Combining 
figures of human serum treated cases in which patients are separated by age 
groups with respective mortalities, a total of 784 patients is obtained, of whom 
$45 were less than one year of age, with a mortality in this group of 2.4 per 
cent. In various groups reported mortalities ranged from none in smaller 
series to as high as 20 per cent in a group in which all had bronchopneumonia. 
The largest series is that of MeGuiness and associates’ in which the mortality 
rate among 236 patients less than one year of age was 2.1 per cent. Five 
hundred seventy-two or 73 per cént of the 784 patients were considered defi- 
nitely improved by the serum. The range of patients considered improved 
within a few days to a week after administration of the serum in the various 
groups was 65 per cent to 88 per cent. 

Relatively few reports on the use of hyperimmune rabbit serum have been 
published.*® ''* "Favorable results were noted in only one group, that 
of Beaudet,”® the others reporting equivocal results. Becker*' treated sixteen 
children in the ineubation stage and twenty-five in paroxysmal stage with 
horse antitoxin from the Behring works. Ten of the ineubation-stage cases 





developed the disease and there was no apparent effect of therapy in the 
twenty-five cases. 

The great majority of the aforementioned reports have stressed the role 
of serum therapy in diminishing the mortality in the youngest age groups, as 
compared with similar cases seen in previous years. Mortality rates among 
nonservm treated eases in the age group under one year actually vary widely, 
these having been reported as low as 4.9 per cent and as high as 25 per 
cent.’ '® Chart 4 shows the mortality in the youngest age group at this hospi- 
tal from 1930 to 1946, and aside from an actual mortality rate of 6.4 per cent 
during the years 1940 to 1945, a fairly steady decline in mortality has been 
notable since 1937. This coincides with the picture of over-all mortality 
changes occurring in Boston among all age groups beginning in the year 
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1936, as illustrated in Charts 5 and 6. It is to be noted that this change ante- 
dates the general introduction of the sulfonamide group of drugs and might 
well indicate declining severity of the natural disease, at least in this area. 
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Admittedly, any evaluation of a single therapeutic agent against per- 
tussis is extremely difficult because of the marked natural variations in the 
severity as well as duration of the disease. Critical appraisal of results must 
then become especially difficult if other agents known to be effective against 
the most common and very serious complications of the disease are used con- 
comitantly. Thus, antibiotics could not well be withheld in a patient seriously 
ill with a pulmonary complication of pertussis, and since the latter cause by 
far the greatest number of deaths in the disease, lowered mortality rates 
among patients treated with both an antibiotic and an immune serum could 
not easily be attributed to the latter. Thus, Frank and associates®® found a 
mortality rate of 20 per cent in thirty consecutive patients with whooping 
cough with bronchopneumonia treated with human hyperimmune serum alone. 
The same authors found a mortality of 4 per cent in seventy-seven consecutive 
patients with similarly complicated cases treated with sulfathiazole alone. 
One might easily imagine a further reduction of this mortality if penicillin 
had also been available for pneumonia-producing organisms resistant to 
sulfonamides. In view, then, of the widely varying mortality figures on 
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whooping cough in different clinics and in the years before and after the anti- 
bioties came into general and liberal use, extreme caution is indicated in the 
evaluation of any antipertussis agent based on lowering of previous figures. 

Further evaluation of serum therapy as noted in previous reports has 
rested on impressions of marked reduction in coughing and vomiting and on 
improvement of the general condition of the patient. In very few of the 
studies was actual day-to-day charting of the frequency and severity of 
paroxysms carried out because of limitations of time and personnel and also 
because many of these patients were cared for at home. Even had this pro- 
cedure been carried out, definite conclusions could not necessarily be drawn 
in the absence of adequate numbers of controls. Thus, in our own group of 
forty-eight hospitalized controls whose paroxysms, whoops, and vomiting 
were charted from day to day, it was often noted that several of these showed 
striking improvement in a given forty-eight hour period either early or late in 
the disease. Had serum been given just prior to one of these spontaneous 
changes, erroneous conclusions as to serum effect could easily be drawn. 

The fact that pulmonary complications have very rarely been seen follow- 
ing serum therapy has also been stressed as an indication of the effectiveness 
of serum. Our study does not indicate this to be necessarily due to serum 
therapy, since none of the controls developed a pulmonary complication after 
hospitalization. 

Multiple dose serum therapy has been used in the large majority of re- 
ported cases, but evidence that this is more efficacious than single large doses 
has not been advanced. It appeared logical to assume that if no demon- 
strable clinical effect could be obtained with a single large dose, which, in 
over 90 per cent of our cases, was equivalent to the total multiple dose treat- 
ment recommended, i.e., 60 ¢.c. of the hyperimmune serum or 7.5 e.c. of the 
concentrated globulin fraction thereof, then further efforts along this line 
would not be expected to show any great difference. If prompt and signifi- 
cant agglutination titer rises, together with a fairly rapid fall in the total 
number of cireulating lymphocytes, are considered an index of adequate serum 
therapy, then these criteria indicate results equivalent to those previously 
reported with multiple dose therapy where these factors were utilized as a 
more objective index of response to serum treatment.” ® ® 1 


CONCLUSIONS 
1. One hundred fifty consecutive hospitalized patients with pertussis in 
the period October, 1946, through December, 1947, were studied with a view 
to evaluation of various types of specific serum therapy. Thirty-eight pa- 
tients received horse serum, thirty-three a hyperimmune rabbit serum, thirty- 
one human hyperimmune serum, and forty-eight patients were used as con- 
trols. 
2. There were no deaths in any of the four groups. 
3. On the basis of day-to-day charting of paroxysms and vomiting, weight 
changes, and general appearance of patients, no significant differences in the 
clinical courses of any of the patient groups was evident. 
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4. Significant reductions in absolute lymphocytosis as well as good rises 
in serum agglutination titers followed serum therapy, but these changes did 
not correlate with clinical improvement. 

®. The number of both treated and control cases is admittedly quite small, 
but in view of the currently held ideas as to the value of human hyperimmune 
serum therapy, it is felt that this study suggests the need for further more 
critical and controlled evaluation of the serum treatment of pertussis. 

6. The lack of fatalities, though possibly influenced by serum, is more 
likely the result of improved therapeutic procedures relating particularly 


to bacterial complications and to diligent nursing care. 


The authors are indebted to Drs. Alexander Tersin, Lecturer in Bacteriology, Central 
Institute of Hygiene, Belgrade, Yugoslavia, and Lawrence Kilham of the Department of 
Bacteriology of the Harvard Medical School for agglutination and cultural studies necessary 
to this report, and to the nursing staff of the South Department, whose great interest and 


cooperation were indispensable to this study. 
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EPIDEMIC DIARRHEA OF THE NEWBORN INFANT 


JAMES G. CumMMING, M.D., M.S.P.H., Dr.P.H.* 
WASHINGTON, D. C. 


HERE are inherent dangers in the preparation of formula for infants. 

The young baby is particularly susceptible to intestinal upsets, either in- 
fection or toxicosis. In the scheme of things every baby, human or animal, 
should have its mother’s milk. Nature provides a safe and fresh food supply 
in the maternal milk. ‘If, on the other hand, we are to tamper with nature, 
the most rigid safeguards must be applied to the procedures of formula prepara- 
tion. 

These procedures should be of such a character that the day-old refrigerated 
food will be practically free from bacteria as determined by bacteriological 
culture methods. To secure this result regularly and with certainty, the 
formula nurse must have a knowledge of the techniques of both bacteriology 
and mechanics, asceptie technique and refrigeration operation. 

While it is not the purpose of this paper to relate the history of infant 
diarrhea, it should be appreciated that in recent years great progress has 
been made in the control of the disease. Less than fifty years ago, one-quarter 
to one-third of all infants died during the first year of life. About 80 per 
cent of these deaths were due to ‘‘cholera morbus’”’ or infant diarrhea. The 
season of greatest prevalence was during the summer months. Forty years 
ago the public milk supply in Washington, D. C., had an average bacterial 
count of 10,000,000 per cubic centimeter; today the counts are about 5,000 per 
eubie centimeter, a reduction of almost 100 per cent. 

It was Nathan Strauss who, about the middle nineties, led the campaign 
for the establishment of safe milk stations for babies. But it was not until 
about thirty years later that he said, ‘‘I have finally won my fight for safe 
milk for babies.’’ Today only about fifty infants per 1,000 die in the first 
year of life compared to 300 fifty years ago. All of which means that now the 
death rate has been reduced by over 80 per cent, or stated another way, out of 
every 1,000, 250 babies under one year of age are being saved annually. 

In Washington, D. C., where we had 27,000 births in 1947, the lives of 
almost 7,000 babies were saved compared to the rate of fifty years ago. This 
yearly addition to the population gives something to ponder. But our in- 
terest here is the control of infant diarrhea in hospital nurseries. Observation 
over the last twenty years indicates that there may be two types of infant 
diarrhea. The numerous outbreaks of the 1930’s were highly explosive in 
character; within a week or less, one-third or more of the infants would de- 
velop the infection. There was a high case mortality of 30 to 40 per cent. The 

*Director, Bureau of Preventable Diseases, Department of Health, Washington. 
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disease had a sudden onset with excessive diarrhea and rapid dehydration. 
These outbreaks were sudden, severe, and of short duration. 

An investigation undertaken in 1936 of twenty-four-hour-old bottled baby 
food in six of our loeal hospitals showed that the average bacterial count per 
eubie centimeter was almost 500,000, with 24 per cent of the specimens show- 
ing Bacillus coli contaminations; that the drainage water from the nipple con- 
tainer earried an average of 60,000 bacteria per cubie centimeter, and that 
the bottles, after having been ‘‘washed and sterilized,’’ each carried a load 
of about 80,000 bacteria. 

While the excessive bacterial counts in the bottled milk were not of them- 
selves directly the cause of infant diarrhea, it at once became apparent that 
they kept the door open for the introduction of dangerous disease-producing 
organisms or viruses. The high counts prevailed continuously; an epidemic 
arose only when the etiologic factor was introduced from an adult carrier or 
other source into the bottled milk, thence spreading throughout the formula 
laboratory equipment. 

The severity of these outbreaks during the thirties might well have been 
due to multiple massive doses of the causative agent in the bottled food. Since 
1940, however, the formula laboratories have been well organized with counts 
of not more than several hundred bacteria per cubic centimeter at any time. 





Yet we have had several low-grade outbreaks. 

Such an outbreak occurred in 1946 in a hospital in which the total de- 
liveries for the year were 4,166. During a three-month period, there were 
128 cases of diarrhea among the newborn, with but four deaths, a very low 
case mortality rate. In contrast to the epidemic of the 1930’s, the 1946 out- 
break was characterized by its mildness, its gradual onset, and prolonged 
duration. 

Simultaneously with this infant outbreak there was a widespread epi- 
demie of contact adult diarrhea in that section of the city where the hospital 
was located. Based on the number of these patients treated in outpatient 
clinies and those treated by private physicians, it was roughly estimated that 





there were about 10,000 adult cases. 

The first ease of infant diarrhea in the hospital during the 1946 outbreak 
was that in an infant born to a mother convalescent from contact diarrhea. 
The ineubation period in the infant was two days. Within a few days there 
were secondary cases, all of whom were isolated. But new eases in two-day- 
old babies of mothers having diarrhea continued to oceur from time to time; 
from these there were secondary contact cases. This process of introduction, 
spread, and isolation continued over a period of three months and involved 
128 infants. 

As had been the routine for a number of years the formulae were fre- 
quently checked for bacterial contamination, and, during the epidemic period, 
the bottled food continued to be practically sterile. There appears to be no 
doubt that there were secondary cases among the infants. How many is not 


known. These were, however, contact cases and not foodborne. 
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An interesting question here is whether or not the safety of the bottled 
food protected the nurseries from a highly fatal virulent epidemic of diarrhea. 
One might theorize on this question without a conclusion. But here the point 
is that the 1946 epidemic was low-grade, almost nonfatal, while the epidemics 
of the 1930’s were explosive and virulent with a high mortality. 


TECHNICAL ERRORS 


A number of technical errors were observed during the early days of this 
survey, and any one of these may lead to dangerous contamination of bottled 
food. In the first place inadequate washing of bottles was of frequent oceur- 
rence. As already stated ‘‘washed and sterilized’’ bottles had an average bac- 
terial count of 80,000 per bottle. It was then found that by thorough wash- 
ing and rinsing, heavy contamination could be reduced as much as 90 per cent. 
Today with modern detergent powders, bottles can be rendered practically 
free from bacteria; they are bright, crystal clear, and free from film. 

There was, secondly, the practice of piling bottles in a large pan two- 
thirds full of water while the bottles filled the vessel. Many were not in con- 
tact with the water. As a formula laboratory procedure steam ‘‘sterilization’’ 
is wholly inadequate. There is but one safe and dependable way to sterilize 
bottles—in the autoclave. 

A third hazardous practice was that nurses in training were permitted to 
perform the technical procedure of preparing food by formula. 

A fourth defect related to the use of warm stock water in making the 
formulae. When this investigation was started in 1936, it was the universal 
practice to use warm stock water. It was contended that it was more con- 
venient to sterilize the water the morning of the day it was used, and then 
too, it was argued that powdered foods went into solution more readily in 
warm water. 

It was found by automatie recording of the refrigerator temperature 
that when 200 bottles with their warm content were placed in the refrigerator 
(recording a temperature of 45° F.) there was a gradual increase for six 
hours to 78° F.; and during the following seven hours there was a slow drop 
to 45° F. Thus for thirteen hours a temperature prevailed favorable to the 
growth of bacteria, perhaps dangerous ones. This accounts in part for bac- 
terial counts of over a million per cubic centimeter in twenty-four-hour 
bottles. 

The correction here was simple: merely sterilizing gallon containers of 
water in the autoclave the day previous, allowing these to cool to room tem- 
perature and finally placing them in the refrigerator overnight. The use of 
this cooled stock water for formula provided continuous refrigeration of the 
bottled food. Thus bacterial multiplication was inhibited. 

A fifth hazard was the neglect of defrosting. This occurred especially 
when there was a frequent turnover in the personnel of the formula room. 
It is now required that the refrigerator temperature be recorded daily at 
9 a.m. and 1 P.M, 
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A sixth hazardous diffieulty was mechanical failure of the refrigerator 
equipment. In 1938 there was an outbreak of infant diarrhea in one of our 
hospitals. On investigation, it was found that the formula nurse was gowned, 
capped, masked, and gloved. This created a sense of security, but behind 
the scene it was found that the stock water was not chilled and that the empty 
refrigerator registered but 72° F. Many of the 24-hour formula samples had 
bacterial counts of over one million bacteria per cubic centimeter. The re- 
frigerator was replaced and the stock water chilled, with the result that the 
bacterial counts dropped to a few per cubie centimeter. 

A seventh hazardous procedure dealt with multiple formula rooms. A 
revolutionary change in social custom concerning childbirth occurred es- 
pecially during the 1930’s. The number of hospital deliveries increased by 
several hundred per cent. With inereasing numbers of deliveries, the hospi- 
tal inereased the number of wards, and strange to relate, there was a cor- 
responding increase in the number of formula rooms. These multiple rooms 
with their lack of good aseptie and sterilizing procedures, the use of nurses 
in training with no set standard of bacteriological technique, and a changing 
personnel, led to high bacterial counts and a multiplying possibility of tox- 
icosis or infection by indirect contact through food. By consolidating these 
operations in a central laboratory in each hospital, there was not only greater 
economy but there was also established a uniformly high standard in pro- 
cedure. 

As an example of the above situation, and this was no exception, at one 
hospital there were 598 deliveries in 1930 and 2,028 in 1940. With this in- 
ereasing number of deliveries and wards, the number of formula rooms was 
increased to three. During that period there were three separate outbreaks 
of diarrhea. By 1940 there was established a single formula room operated 
under a standard aseptic procedure. Since that time the day-old formulae 
have been practically sterile and despite the 4,028 deliveries in 1947, the 
nurseries have been free from epidemic diarrhea and impetigo. In a general 
way the above applies to the other six supervised hospitals. 


STANDARD FORMULA ROOM PROCEDURES 

The following procedure for preparing formula may be designated ‘‘The 
Chilled Method of Preparing Formula”’ 

1. Autoclave all equipment, ineluding all the nipples. Protect nipples 
from contact with container by wrapping in toweling. 

2. Autoclave formula stock water, cool to room temperature, and chill 
overnight in refrigerator. 

3. Record temperature of refrigerator at 9 a.m. and 1 p.m. Temperature 
should be set at 40° to 45° F. and at no time should go above 50° F. 

4. It is desirable that the formula nurse should not be required to prepare 
the bottled food by more than three different formulae. 

5. Practice good bacteriological laboratory technique in preparing and 
bottling the food. And at least onee a week culture six to ten 24-hour formulae 
to check the effectiveness of the aseptic procedures and refrigeration. 
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6. Experience indicates that bacterial counts of 24-hour formulae should 
not be more than 500 per cubic centimeter and no single count should be more 
than 10,000. Good procedure gives counts of less than 5. Counts over 100,000 
are a danger signal indicating errors in aseptic or mechanical procedures. 
Counts of 1,000,000 or over point to a possible outbreak of infant diarrhea. 

A recent procedure for rendering the formulae safe for infants is that of 
autoclaving the bottled food, after having been nippled and capped, by the high 
pressure—low temperature method. This autoclave equipment is now on the 
market. It is used in two local hospitals, and in over 500 samples of formulae 
so prepared over 99 per cent were sterile. 

CONCLUSIONS 

1. In either large or small hospitals, any one of the several teehnical er- 
rors here related may lead to a serious epidemic. 

2. If errors are eliminated and the day-old formulae are practically 
sterile, there is no danger of an explosive, fatal, foodborne outbreak. 

3. If the formulae are aseptically prepared, any infection introduced into 
the nursery may be spread by contact, but these cases will be mild and of low 
virulence. 

4. The formula room procedure should be checked weekly by bacteriologic 
examination of day-old food. 














BOTULISM AND TICK PARALYSIS 
IN THE DIFFERENTIAL DIAGNOSIS OF ACUTE BULBAR POLIOMYELITIS 


Don B. Rice, M.D. 
PORTLAND, ORE. 


ere ELITIS oceurs throughout the United States at the present time 
in endemic proportions throughout the year, and increases to epidemic 
incidence in certain localities in the middle and late summer months. The 
bulbar type of this disease is seen usually in isolated cases, but again in certain 
epidemics this type has been predominate. Bulbar poliomyelitis, as the name 
implies, is reserved for that type of the disease in which the cranial nerves 
arising from the medulla oblongata and pons are involved. It is, however, 
loosely applied to any ease of poliomyelitis in which there is cranial nerve 
involvement. 

In the last twelve-month period two cases of clinically diagnosed bulbar 
poliomyelitis which have been referred to this hospital for diagnosis and treat- 
ment have been extremely interesting and are worthy of reporting. 


CASE REPORTS 


Case 1—G. B., a 10-year-old white girl, entered Doernbecher Hospital 
Nov. 15, 1947. The child was referred here from Redmond, Ore., as a bulbar 
poliomyelitis patient with the complaints of double vision, difficult breathing, 
flaccid neck and extremities, stomach-ache, and vomiting. 

Family History —The family, consisting of the father, the patient, and 
two younger siblings, lived with a rancher and his wife. They ate at a com- 
mon table and used home-canned foods. The father could not reeall any foods 
eaten Noy. 13, 1947, except hamburger and potatoes. No other members of 
the family group were ill; however, the father stated he could not get his 
eyes to foeus, and that he saw double that evening. The city physician was 
called and agreed to examine the father at that time. 

Present Illness.—Upon arising on the morning of Nov. 14, 1947, the pa- 
tient complained of seeing double and shortly thereafter complained of ab- 
dominal pain. She ate a light breakfast and returned to bed as she did not 
feel well. She vomited at 10 a.m. and again at 1 p.m. and became progressively 
weaker and flaccid. That evening she continued to vomit, was unable to swal- 
low, and was unable to move herself voluntarily. She was incontinent of urine 
and choked on mucous accumulations in the pharynx during the night. She was 
taken to a physician the following morning; he did a lumbar puncture and ar- 
ranged to have the child sent here as a bulbar poliomyelitis patient. She was 
transported 250 miles by ambulance to this hospital, receiving oxygen by nasal 
catheter en route. She arrived here on the evening of November 15, having 
been entirely without fluids for the previous twenty-four hours. 

Physical Examination on Entry.—Examination revealed a dehydrated, 
slender, 10-year-old white girl with a flaccid paralysis of all extremities, back, 
and neck. She was unable to talk or swallow, although she could whisper 
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very faintly and with great effort. Her color was ashen. She complained of 
no pain. Temperature was 97° F., blood pressure 155/105, respiration 30 and 
very shallow. The patient was fully conscious, and would blink, and attempt 
to whisper replies. The upper eyelids could only be raised about halfway. 
The conjunctiva were injected and there was a slow, lateral nystagmus pres- 
ent. The pupils were 3 mm. round and equal, and did not react to light or ae- 
commodation. Fundusecopie examination was negative. Expression was lim- 
ited to a faint grimace and smile. The mucous membranes of the mouth and 
pharynx were dry, and the pharynx was filled with thick, tenacious mucus. 
The tongue could not be moved, and the gag reflex was absent. The dia- 
phragm was high, and respirations were shallow, regular, and entirely inter- 
costal in type. Examination of the chest and abdomen was otherwise neg- 
ative. The extremities were symmetrical, very slender, and entirely flaccid. 
They could not be moved against gravity but were moved feebly on command. 
The patient could be flexed into any position with ease. Reflexes were en- 
tirely absent. Kernig and Brudzinski were negative. The genitalia were 
normal except that the vaginal introitus was gaping. Rectal tone was de- 
creased and two fingers were inserted into the rectum without resistance. 
Sensory examination could not be evaluated. 

Laboratory Examination.—Spinal fluid was clear, Pandy negative, pressure 
would not register on the manometer, and the cell count was 3 lymphocytes. 
White blood count 28,150 with differential of 69 per cent neutrophiles, 12 per 
cent staff cells, 17 per cent lymphocytes, and 1 per cent monocytes. Blood 
sugar was 90 mg. Alkali reserve was 62 volumes per cent. Blood culture was 
negative. 

Hospital Course—The patient was placed in Trendelenburg position, 
parenteral fluids and nasal oxygen were started. At 6:30 a.m., Nov. 16, 1947, 
respirations ceased; she was maintained with artificial respiration until trans- 
ferred into a respirator. That afternoon a tracheotomy was performed with 
the patient ir the respiratory. The patient was still conscious and would reply 
to questions by blinking her eyes twice for ‘‘yes’’ and once for ‘‘no.’’ Large 
quantities of mucus were aspirated from the trachea, and she would develop 
sudden respiratory embarrassment with cyanosis. Bronchoscopy through the 
the tracheotomy opening was done frequently, averaging twice a day for the 
first two to three weeks. Large crusts, which often completely occluded one 
of the main-stem bronchi, were removed with foreign-body forceps. The pa- 
tient remained in the respiratory for seventy-one days. <A brief résumé of this 
course will be presented. 

By Nov. 21, 1947, the patient had become less responsive; it was noted 
that on bronchoscopy exudate was presenting itself into the upper portion 
of the right main-stem bronchus, and it was felt that she had developed a right 
upper lobe pneumonia. Word was received that day that the father had ex- 
pired at the city isolation hospital of an acute bulbar paralysis. 

By Nov. 23, 1947, facial expression had gradually failed and the patient 
could not open her eyes, blink, or smile. The pupils were dilated and did not 
react to light. The patient was maintained on intravenous and subeutaneous 
fluids in addition to tube feedings and prophylactic penicillin. Pathologie 
report reveals that the diagnosis of poliomyelitis could not be substantiated as 
the cause of death in the father. It was decided at this time that the child 
should be given Botulinus antitoxin. The antitoxin was obtained on Novem- 
ber 27 and three injections of 10,000 units each of Anti A and B Botulinus 
antitoxin were given at four-hour intervals. Following the last injection the 
patient developed a generalized urticarial rash and angioneurotie edema of 














THE JOURNAL 





OF PEDIATRICS 


the face. This reaction responded to adrenalin but further administration of 
antitoxin was not felt justified. On November 28 it was demonstrated that 
the patient had a bilateral sixth nerve paralysis. On December 1 facial ex- 
pression was returning and she was able to move the extremities to a slight 
degree. The patient was able to swallow liquids without the Levine tube on 
Jan. 12, 1948. For the first time the patient was able to remain out of the 
respirator on Jan. 17. She remained out with encouragement for forty min- 
utes. Two days later she remained out for forty-eight hours. She was gradu- 
ally completely removed from the respirator in the following week. She could 
not cough up secretions and tracheotomy was maintained for aspiration. She 
was exercised daily in the Hubbard tank, and regained strength and weight 
rapidly. The tracheotomy tube was removed Feb. 10, 1948, having been in 
place for eighty-five days. The wound closed in four days. She was dis- 
charged from the hospital February 17, at which time she still had practically 
complete loss of movement of both leaves of the diaphragm, and complete loss of 
accommodation. She was fitted with glasses for near vision. 

The Public Health Service reported demonstrating botulinus organisms 
from the serapings recovered from the dishes used by this family group on 
November 13. 

No report has been found in the literature of a patient with botulism who 
has survived after having developed a complete pharyngeal paralysis. Cer- 
tainly this patient would have succumbed if it had not been for the respirator, 
tracheotomy, and constant nursing and medical attention. 

Correspondence with the patient nine months following her recovery 
reveals she is well, rides a bieyele, participates in games, and uses her glasses 
only for reading. 


Casre 2.—R. G., a 5-year-old white girl, entered Doernbecher Hospital 
July 19, 1948, with a complaint of paralysis. Family history was noncon- 
tributory. 

Present Illness—July 15, 1948, the mother noticed the child persistently 
stumbled when she walked, and the following day she was unable to walk ex- 
cept by holding on to objects. On July 17 she had difficulty in swallowing 
and complained that her throat hurt. The following day she was unable to 
walk, talk, or hold her head up. She had no respiratory difficulty and did 
not complain of pain. She was examined by a physicain and referred into 
Doernbecher Hospital as a bulbar poliomyelitis patient. Physical examination 
on entry revealed a well-developed, well-nourished white girl who was flaccid 
in all extremities, back, and neck. She could not move her head and could 
not talk. Temperature was 99.6° F. (R), blood pressure 108/72. Respirations 
were rapid, irregular, and predominantly diaphragmatic. The skin was pale 
and dry, the mucous membranes were dry. She was unable to swallow fluids 
and the gag reflex was absent. The chest and abdomen were negative. Ex- 
tremities were completely flaccid with loss of all reflexes. 

Laboratory Examination.—Spinal fluid was clear, Pandy negative, cell 
count 8, total protein 20 mg. per cent, culture negative. White blood count 
was 28,000 with differential neutrophiles 57 per cent; eosinophiles 2 per cent; 
lymphocytes 11 per cent; monocytes 1 per cent; basophiles 1 per cent; staff 
cells 28 per cent; sedimentation rate 2/10; serology negative. 

This case was presented briefly on morning rounds, July 20, 1948, as an 
atypical poliomyelitis patient with bulbospinal involvement manifesting flac- 
cidity, negative spinal fluid, leucocytosis, and no temperature elevation. With 
a strong recollection of Case 1 in this paper, the parents were again contacted 
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and questioned, particularly as to the type of food recently eaten and health 
of.the remainder of the family group. This interrogation was negative and 
the patient was re-examined. Findings at that time were essentially as 
recorded on entry; however, respirations were more impaired and the patient 
was showing mild cyanosis. A careful search was made for a tick, and the 
latter was found lying under a thick mass of hair over the left parietal area. 
On closer examination the tick was engorged, measuring 10 mm. in length, 7 
mm. in transverse diameter, and 3 mm. in depth. An area of sealp with a 
radius of 2 em. about the attachment of the tick was covered with fecal ma- 
terial which had the appearance of coarse pepper. The tick was removed by 
an elliptical incision of the scalp removing the area of attachment of the tick. 

Hospital Course.—On the following morning, July 21, the patient was defi- 
nitely improved, color was good, limbs were moved voluntarily, and she was 
taking oral fluids. On July 23 the patient was sitting up in bed, talking, and 
eating well. She was -extremely uncooperative, and physical examinations 
could not be too well evaluated. The white blood count had dropped to 11,000. 
The patient was walking on July 24, afebrile and entirely recovered. She was 
discharged that day. 

The tick in this ease was Dermacentor variabilis, or the dog tick. 





SUMMARY 
1. Two patients manifesting bulbar paralysis are presented, each of which 
have been initially considered to have poliomyelitis. 
2. These two cases demonstrate the necessity of summarization of all lab- 
oratory, clinical findings, and, if these are not in agreement with the diagnosis 
of poliomyelitis, further search is indicated. 














ROENTGEN MANIFESTATIONS OF INFANTILE HYPERTROPHIC 
PYLORIC STENOSIS 


HerBert M. OLNick, M.D., aNp H. STEPHEN WEENsS, M.D. 
ATLANTA, GA. 


INTRODUCTION 


ESPITE the prominent role of radiology in the recognition of gastro- 
D intestinal disorders, comparatively few pediatricians, surgeons, and 
radiologists fully appreciate the value of roentgen methods in the diagnosis of 
infantile hypertrophic pyloric stenosis. This may be explained by the fact 
that certain roentgen criteria proposed many years ago have been found un- 
reliable for this condition." * Also, there are many clinicians who are hesitant 
to utilize the procedure in infants for fear of possible harmful effects.* * 

The purpose of the following study is twofold. First, newer, more specific 
roentgen signs are emphasized and their value determined in an unselected 
series of cases in the manifest stage of infantile hypertrophic pyloric stenosis. 
Second, information as to the presence of residual pyloric changes was ob- 
tained by roentgenologie follow-up studies ranging from five months to twenty- 
two years after successful surgical treatment by the Fredet-Ramstedt opera- 
tion. 

CLINICAL CONSIDERATIONS 


The clinical features of hypertrophic pyloric stenosis have been adequately 
deseribed in many excellent reports and will not be elaborated upon here.’ It 
may suffice to state that palpation of the pyloric tumor is generally considered 
to be the most important clinical sign. Though experienced observers have 
claimed that this may be possible in practically all cases," ° other qualified 
clinicians have been unable to demonstrate a palpable mass in more than two- 
thirds of eases..* It has been our observation that in some instances competent 
physicians were at variance in their opinion as to the presence or absence of a 
tumor. Also cases have been reported in which a mass was thought to be 
present clinically, but in whieh a normal pylorus was subsequently demon- 
strated at operation.‘ The occurrence of these cases makes it desirable to utilize 
methods which may improve the accuracy of clinical diagnosis. 

ROENTGENOLOGIC CONSIDERATIONS 

Earlier roentgen studies of hypertrophic pyloric stenosis placed much 
emphasis on such signs as gastric hyperperistalsis, dilatation, and retention as 
important features in the establishment of a correct diagnosis.** These signs 
cannot be considered as specific since any of them have been found to oceur 
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Fig. 1 
Fig. 2. 
Fig. 3 





Fig. 1.—The pathologic changes of -hypertrophic pyloric stenosis. Marked obstruction 
prevents filling of the pyloric channel. 

Fig. 2.—A small amount of barium has entered the narrowed pyloric channel, the 
“string sign.” 

Fig. 3.—The pyloric tumor encroaches upon the lumen of the pyloric channel and pro- 
trudes into the base of the duodenal cap. 
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in such conditions as gaseous distention of the intestines,’® severe infection, 
cerebral trauma, and duodenal atresia. 

The modern criteria for the radiologic diagnosis of infantile hypertrophic 
pyloric stenosis were introduced by Meuwissen and Slooff in 1932.7* Subse- 
quent articles in the European and American literature have served to cor- 
roborate their findings.** ** In all these studies an attempt was made to 
demonstrate the radiologie equivalent of the underlying anatomic changes. 





’ 


Fig. 4.—Typical “string sign.’ 


It will be remembered that the pathology of this condition consists of a 
hypertrophy of the pyloric muscle which enlarges to involve not only the true 
pylorus but also the prepylorie segment of the stomach, the so-called ‘‘canalis 
egestorius.’’ Mueosal thickening further diminishes the caliber of the lumen. 
These anatomie changes result in the formation of a narrow canal at the 
junction of the stomach and duodenum. The direet demonstration by barium 
studies of this narrowed segment forms the basis of current x-ray diagnosis. 
On proper filling the stenotie canal will be outlined by a thin streak of barium 
measuring usually 2 to 3 em. in length. This radiologie pattern is commonly 
referred to as the ‘‘string sign’’ (Figs. 2 and 4). To our knowledge, this 
radiologic sign has not been observed in any other gastrie lesion of infancy 
and should be considered as pathognomonic. in markedly obstructed eases it 
may be difficult to demonstrate the stenotic canai, but by proper manual com- 
pression its most proximal portion can frequently be visualized at the height 
of a peristaltic wave. A short streak of barium, having the contour of a 
bird’s bill, may then protrude from the distal part of the pylorie antrum, the 
so-called ‘‘pylorie beak’’ (Fig. 5). 

A seeond valuable radiologie sign is the indentation of the base of the 
duodenal cap (Figs. 3 and 6). The structural basis for this feature is the 
eervixlike protrusion of the pyloric tumor into the lumen of the proximal 
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duodenum. Contrary to the findings of Miller and Ostrum’® that changes in 
the duodenal cap were not observed by them, we have found indentation of the 
base of the duodenal cap to be of appreciable value. 








Fig. 5. 


A minimal amount of barium has penetrated into the proximal portion of the pyloric 
channel, the “pyloric beak.” 





Fig. 6.—S, String sign; I, Indentation of proximal duodenum. 
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TECHNIQUE OF ROENTGEN EXAMINATION 

Previous writers have expressed fear as to the effects of the oral administra- 

tion of barium in these infants.* * It has been stated that barium might impact 
in the pylorus, completing the obstruction, or that barium might be aspirated 
into the lungs. In our experience the procedure has been found to be entirely 


harmless. 





Fig. 7.—Collapsible elevating board utilized in fluoroscopy of infants. 


The use of a stomach tube has simplified the examination considerably. 
After withholding food for a few hours, a sterile gavage tube is inserted into the 
stomach under fluoroseopie control. Structural changes in the esophagus may 
be detected by difficulty in the passage of the tube. Any retained fluid and 
air are aspiration from the stomach and approximately 1 to 2 ounces of a thin 
barium mixture is instilled. After the completion of the examination residual 
barium may be withdrawn. It is very important to examine the infant in the 
oblique and lateral positions in order to visualize properly the pyloric channel. 
Spot films taken during fluoroseopic examination are used extensively to record 
fluoroscopic impressions. In our studies we thought it advisable to use a 
collapsible 7-inch elevating board, placed on the x-ray table top (Fig. 7). The 
increased tube-to-patient distance serves two purposes. The sharpness of the 
image of spot roentgenograms is improved, and at the same time the radiation 


exposure of the patient is reduced. 
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RESULTS 
A. Preoperative Studies—tThe results of our findings in patients examined 
during the manifest stage of the disease are recorded in Table I. In nineteen 
out of twenty-two eases positive roentgen evidence was obtained. All these cases 
were proved by operation except for one which was treated medically. In the 
total of nineteen positive cases, all showed the ‘‘string sign’’ and seven showed, 
as an additional finding, an indentation of the base of the duodenal cap. 


TABLE I. X-Ray Stupies DuRING MANIFEST STAGE OF DISEASE 





| | ‘ | | X-RAY SIGNS 




















| | 
INDENTA- 
| | SURGICAL | PALPABLE STRING TION OF 
No. | NAME RACE SEX PROOF MASS SIGN CAP 
1 P.C. “WwW F - 0 + 0 
2 Cc. 8. WwW M - 0 + 0 
3 P. R. Ww M + + + 0 
+ H. G. Ww M + ~ + 0 
5 J. M. Ww F + 0 + + 
6 J.B. Ww M + 0 + 0 
7 J.d. Ww M - - + + 
8 B. B. Ww M + ~ 0 0 
9 McK. Ww M - + - 0 
10 L. Ww M Not oper- + + + 
ated on 
11 L. Ww M + ~ ~ 0 
12 M. C. N F + + + 0 
13 Ww. P. N F + 0 - - 
14 C. M. N F + 0 - 0 
15 J.c N M + 0 + 0 
16 J. M. N M + 0 + + 
17 F. 8. N M + 0 0 0 
18 W. B. N M + + 0 0 
19 E. 8. N M + 0 + + 
20 E. W. N M + + + 0 
21 W. H. N M + - + 0 
22 R. M. N M + 0 - + 





In the remaining three cases the severity of the obstruction prevented 
filling of the narrowed pyloric channel, so that a specific diagnosis could not be 
made (Fig. 1). It is conceivable that administration of antispasmodies might 
have facilitated visualization of the involved gastric segment. 

With proper attention to the pathognomonic features of infantile hyper- 
trophic stenosis, the radiologist may improve his accuracy. During the past 
five years our radiological service has studied more thoroughly the character- 
istic features of this disease and has demonstrated the specific radiologic signs 
with increasing frequency. Concurrently the clinicians have placed greater 
confidence in roentgen diagnosis and have referred practically all suspected 


eases for study. 

An interesting sidelight of our small series of twenty unselected eases at 
Grady Memorial Hospital in the past four years is the high incidence of the 
disease in the Negro race (eleven Negro, nine white). Many earlier reports 
on this subject stress the rarity of this condition in the Negro race.’** Our ob- 
servations tend to confirm the findings of MeGahee,’® who noted that infantile 
hypertrophie stenosis occurred not infrequently among Negro infants. 
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B. Follow-up Studies.—In sixteen eases follow-up gastrvintestinal examina- 
tions were performed at intervals of from five months to twenty-two years follow- 
ing suecessful treatment by operation. The findings of these studies are sum- 
marized in Table Il. In all but one case (No. 8, aged 1% years) persistent 
changes in the most distal portion of the stomach were observed, consisting of 
varying degrees of narrowing as well as diminished or absent peristalsis (Figs. 
8, 9, 10, 11). Several of these patients demonstrated basilar indentation of the 
duodenal eap. Similar findings were observed in one patient treated medically 
when examined five months after clinical recovery. We were impressed that 
despite the radiologic changes proper gastric emptying was a regular occurrence 
in all these eases. Similar studies were previously undertaken by Runstrom*® 
and also Andresen,'* who noted that a pyloric deformity may persist for many 





Fig. 8. Fig. 9. 


Fig. 8 Hypertrophic pyloric stenosis five months following Fredet-Ramstedt procedure. 
Note marked narrowing of pyloric channel and indentation of duodenal cap. 

Fig. 9.—Case 5, four years following surgery. Note residual distortion of pyloric chan- 
nel with reappearance of mucosal folds. 


TABLE IT. FoLLow-vup FINDINGS 











LENGTH OF 





| FOLLOW-UP POSITIVE 

NO. NAME RACE SEX | INTERVAL FINDINGS 
I. H. W M 22 years - 
2 V. M. Ww M 13 years + 
3 C, Ww M 10 years + 
{ D.C. Ww M 6 years + 
5 woe N F 4 years + 
6 W. B. N M 3% years + 
7 P.C. Ww F 2% years + 
8 F. 8. N M 16 months 0 
9 H. G. W M 13 months + 
10 Cc. 8. Ww M 10 months + 
1] P. R. WwW M 10 months 
12 E.S N M 7 months + 
l E. St WwW M § months + 
14 Cc. M N F 6 months - 
15 E. W N M 5 months o 
16 W.H N M 5 months + 
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Fig. 10.—Case 3, ten years following operation. Residual narrowing of pyloric segment. 








Fig. 11.—Case 1, twenty-two years after successful surgical treatment. 
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years. These radiologic observations suggest that there are, following operative 
procedures, residual changes in tone or structure at the site of the hypertrophic 
pylorie stenosis. 

These residual changes are of importance to the roentgenologist who oceca- 
sionally encounters adolescent or adult patients with narrowing or stiffening 
of the prepyloric or pyloric portion of the stomach. Conceivably, some of these 
patients may have had hypertrophic pyloric stenosis in infancy. 

SUMMARY AND CONCLUSIONS 

The roentgen criteria of infantile hypertrophic pyloric stenosis are briefly 
enumerated and a technique of radiologic examination is described. 

Roentgen observations of an unselected series of cases in the active stage 
of infantile hypertrophic pyloric stenosis revealed positive signs in nineteen 
out of twenty-two cases. These changes consisted of (a) narrowing and 
stiffening of the stenotic canal in the pyloric tumor (‘‘string sign, pyloric 
beak’’) and (b) indentation of the base of the duodenal cap. These specific 
signs occur in association with other nonspecific signs such as delayed empty- 
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ing, gastric hyperperistalsis, and dilatation. 

In fifteen out of sixteen cases examined after complete recovery following 
a Fredet-Ramstedt operation, residual pylorie deformity was observed con- 
sisting of varying degrees of narrowing and diminished or absent peristalsis. 
Generally the postoperative x-ray changes were less pronounced than those 
seen during the manifest stage of the disease. In one patient distortion of the 
pylorie segment of the stomach was still present twenty-two years following 
operation. In spite of these radiologic changes, gastric emptying was entirely 
normal. 

Though in the majority of eases of infantile hypertrophic stenosis the 
diagnosis may be established on the basis of the clinical studies, there remain 


many eases in which x-ray examination will materially assist in the establish- 


ment of a correet diagnosis. 
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PRECOCIOUS PUBERTY 


Lyman W. Mason, M.D. 
DENVER, COLO. 


HE eases presented herewith emphasize what has been expressed by several 

others, and particularly stressed by Novak, that, except for the relatively 
rare instance, precocious puberty in the female is just what the name would 
imply, i.e., the development of pubertal changes at an earlier time than usual, 
these changes being based upon the same physiologic processes in the various 
endocrine glands as are at work during puberty which occurs at the usual time. 

In the past the belief has been rather general that when evidences of sexual 
maturity occurred in girls at an early age, certainly below the age of 8 years, 
such changes were caused by a tumor of one of the endocrine glands, notably a 
granulosa cell tumor of the ovary. Thus Crossen' states, ‘‘for genuine men- 
struation to take place, there must be considerable development of the genital 
organs, and this very rarely occurs before the age of ten, except in a patient 
with granulosa cell tumor.”’ 

In virtually all of the textbooks the discussion of precocious puberty begins 
with a deseription of pathologie conditions, usually neoplastic, which may exist 
in one or another of the various endocrine glands, or pathology involving 
certain portions of the brain, particularly the hypothalamus and floor of the 
third ventricle, which results in premature changes in the sexual and secondary 
sexual characteristies of the individual. Reference to those cases of premature 
sexual development which occur in the absence of any demonstrable pathology, 
either in the endocrine system or elsewhere, is usually relegated to a short para- 
graph at the end of the chapter, if mentioned at all. 

It is not the purpose of this paper to discuss in any detail the pathologic 
processes which may occur in the endocrine system, or lesions involving the 
brain which give rise to premature sexual development changes as part of their 
manifestations. These have been exhaustively treated within the limits of our 
present knowledge in other sources. However, a few observations are pertinent. 

Almost without exception, in cases of premature sexual development depend- 
ent upon pathology involving the endocrine system, such as benign or malignant 
tumors of the pineal gland or the adrenals or lesions involving portions of the 
brain, particularly the region of the hypothalamus, other systems are involved, 
sometimes widely and markedly. This is far from consistent with the evident 
normality of the pubertal changes which occur in the type of case under dis- 
eussion. Thus tumors involving the pineal gland cause isosexual changes, but 
they are almost exclusive in the male. Neoplasms of the adrenals are almost 
invariably masculinizing in the female, marked by hypertrophy of the clitoris 
and hirsutism especially, and pathology of the hypophysis and regions of the 
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brain mentioned above involve manifestations of which the sexual or secondary 
sexual are only a part. 

According to Novak,’ there is no recorded instance of a tumor of the pitui- 
tary being the cause of precocious pubertal changes. This is remarkable, con- 
sidering the fundamental position held by the pituitary in female sexual matur- 
ity, and its maintainance after the menarche. Novak also states that of 60,000 
gynecologic admissions to the Johns Hopkins Hospital over a period of sixty 
years, only one ease of granulosa cell tumor of the ovary as a cause of precocious 
puberty was recorded. 

In the type of case represented by the four histories which appear below, 
no pathology, neoplastic or other, was found at the time the patient was first 
seen, or after, to account for the early onset of pubertal changes. These changes 
were entirely normal except for the time at which they appeared. The progress 
of these changes after their appearance was also entirely normal. Novak and 
others have called cases such as these ‘‘precocious puberty of constitutional 
type.’’ I am in agreement with Novak that cases falling into this class are in 
the great majority rather than the minority, as it has been the tendency to believe. 

In this type, the bone changes also are consistent with normal puberty. 
Most of these little girls are; from a general standpoint, more mature than others 
of the same chronological age. In my experience their mental development is 
advaneed. This last is at varianee with other recorded observations regarding 
the mental development of these patients. Thus Novak* has previously stated 
that ‘‘the mental development of the patient has been described as very defective, 
almost all authors speaking of the childish type of mind seen in these patients. 
For example, Lenz’s patient still played with dolls and very small children at 
the age of 10 years.’’ Of the four patients in my own experience, one was 
developed at least to her chronological age, and the other three were definitely 
beyond in comprehension, use of words, personality traits, ete. 

Stimulation of bone growth which is normal for puberty is also found in 
these cases, except that epiphyseal closure is accelerated. Consequently, in the 
eases which I have observed these little girls were developed beyond their 
chronological age when first seen and for a time after, but they are all destined 
to be below the average in height because of early epiphyseal closure. 

Novak, in an excellent article which appeared in the January, 1944, issue 
of the American Journal of Obstetrics and Gynecology, cites nine cases of pre- 
eocious puberty, all of which fell into the group under discussion. Laparotomy 





was done in six eases, and in none was any neoplastic disease of the ovaries found. 
In three of these corpora lutea were found, further attesting to the normality of 
the pubertal changes which had been previously noted. In all cases ovarian 
enlargement, when found, was due to simple cysts of various kinds. In the 
four eases presented below, laparotomy was done in two. In one case a definite 
enlargement of the ovary was found preoperatively, which proved to be a lutein 
eyst, and multiple small follicle cysts were found in the other. In neither was 
there any evidence of neoplasm in the ovaries or elsewhere. 

In theorizing upon the factor or factors which set in motion sexual maturity 
at an abnormally early age, the presence of certain genic factors in the chromo- 
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somes of a recessive character has been postulated,® * which factors act in con- 
junction with the endocrine system to ‘‘pull the trigger’’ as Novak puts it, at 
a time earlier than usual, the changes themselves being within normal limits of 
puberty. At least in the light of our present knowledge such a postulation seems 
reasonable. 

If one were precise in the use of words, no other designation than precocious 
puberty would be needed for these cases since the name means nothing except 
puberty occurring earlier than its usual time. In the various pathologie condi- 
tions causing certain changes in the genitalia and secondary sexual character- 
isties, the diagnosis ought to be simply that of the pathologie process present, 
recognizing the sexual changes merely as one manifestation of the whole picture. 
To do otherwise, as we are wont to do with precocious puberty, is equal to having 
our main interest and attention centered upon the bronzing of the skin in 
Addison’s disease. 

An insufficient number of these eases of precocious puberty have been fol- 
lowed for a long enough time to know what happens to all or most of them later, 
such as the age of their menopause or their fertility. If one accepts the funda- 
mentally physiologie nature of these patients, there is no reason to suppose that 
they would be different from other women in these respects. Novak? recites a 
ease reported by Haller, in which menstruation began at 244 years, with the 
menopause at the age of 52. A patient reported by Robbelin was still men- 
struating at the age of 32144 years. The normality of the sexual maturity process 
in several of these little girls has been further attested by pregnancies which 
have oecurred at an early age. 

These patients should be expertly examined, preferably under anesthesia. 
It is my opinion that laparotomy is not indicated unless palpable evidence is 
found to indicate it. One is impressed in these cases by the orderliness of nor- 
mality of the sexual development and the usual absence of evidences of pathol- 
ogy in the pelvis or elsewhere. In the absence of diagnosable pathology, the 
treatment of these patients consists in psychotherapy—some of it for the patient, 
but most of it for the mother and the family. 


Case 1—B. F. was first seen at the age of 44% years. Breast development 
had been noticed at the age of 4 years. There had been no bleeding. The patient 
appeared beyond her years in general physical and personality development. 
The breasts were markedly developed. There was a thick, fine down over the 
pubes and labia, but no axillary hair, and the clitoris was not hypertrophied. 
General physical examination was negative. Numerous examinations of the 
pelvis were made, two under anesthesia. No palpable pathology was ever found. 
Operation was not done. The patient is now 10 years of age, and she has been 
menstruating regularly and normally since the age of 7 years. The epiphyses 
at the age of 9 years were practically closed. Her present height is 5 feet. 


Case 2.—N. J. was first seen at the age of 7 years. Enlargement of the 
breasts had begun at the age of 5 years, and had been progressive. Physical 
and mental development appeared beyond her chronological age. The breasts 
were wel! developed, with large, pigmented areolae. There was a considerable 
amount of long, black, pubie hair. There was no axillary hair. The genitalia 
had the characteristics of late puberty. Pelvie examination was made several 
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times, once under anesthesia. There was never any palpable pathology. The 
first menstrual period occurred at the age of 7 years, and has been regular and 
normal since. She is now 9 years of age. 





Fig. 1. 





Fig. 1.—Case 1. Photograph at age of 8% years. Breast development began at 4 years. 
Menstruation began at 7 years. 

Fig. 2.—Case 2. Photograph at age of 7 years. Breast development began at 5 years. 
Menstruation began at 7 years. 





Cast 3.—E. B. was first seen at the age of 8 years. Her breasts were 
markedly developed before the age of 6 years, Menstruation had begun at 714 
years, and had been fairly regular and otherwise normal since onset. Physical 
and mental development appeared beyond her chronological age. Examination 
revealed a girl who might have been 14 years old. The genitalia were adult in 
appearance. There was a dense growth of pubic and axillary hair. Pelvic 
examination disclosed a mass in the right lower pelvis which seemed to be an 
ovary about 6 em. in diameter. The uterocervical ratio was roughly 2:1. 

Laparotomy was done, and the right ovary removed. The enlargement 
proved to be a lutein cyst, with many normal follicles in various stages of 
maturity. 
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There has been no regression in any of the patient’s adult characteristics 
since the operation, and menstruation has occurred regularly and normally since. 

X-ray studies were made in all of the above cases. No intracranial pathology 
was found. Advancement of the bone age was found in all cases, as shown in 
the accompanying illustrations. 





é> 


Fig. 3.—-Case 3. Photograph at age of 8 years. Breast development began at 5 years. Men- 
struation began at 7144 years. 


Case 4.—E. M. Patient was admitted to Children’s Hospital in Denver in 
1942, at the age of 4 years. She had gained from 35 to 57 pounds during the 
previous year. During the four months previous to her admission to the hospital, 
she had been nervous and irritable, which was ascribed to the rather large 
amounts of thyroid which she had been receiving. Breast enlargement had been 
noticed at the age of 344 years. There had been no bleeding. Examination 
revealed a girl somewhat average height for her age, and overweight. The 
breasts were moderately enlarged. Areolae were distinct. There was moderate 
enlargement of the genitalia but the clitoris was not hypertrophied. There was 
no pubie or axillary hair. Vaginal smears showed squamous cells which were 
of the adult vaginal type. Roentgenograms were made at this time of the skull 
and upper extremities. The sella turcica was normal. Examination of the 
wrists showed advancement of the bone age, there being seven of the eight carpal 
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bones present (normal for age 4 or 5). There was considerable develop- 
ment of the radial epiphyses in advance of that considered normal. 

Exploratory laparotomy was done for possible granulosa cell tumor of the 
Ovary as a cause of the precocious sexual development. The ovaries were about 
2 by 1 em. in size and contained multiple cysts. Section of the left ovary was 
removed for pathologic examination. Kidney regions were palpated and no 
abnormalities were found. 
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Fig. 4.—Case 4. Sections of ovary removed at age of 4% years, showing normal follicles. 


Microscopic Examination.— ‘The sections include the cortex and a portion 
of the medulla of the ovary. The cortex shows normal anatomical relationships 
and contains many primordial follicles. Several portions of follicle cysts are 
included in the sections. These are of the atretic follicle type, with a prominent 
theca interna layer. One of them contains fresh hemorrhage. Diagnosis: Follicle 
cysts of immature ovary.”’ 

This patient is of particular interest because she has been followed sub- 
sequently by her pediatrician, Dr. John M. Nelson, and also by the Child Re- 
search Council of the University of Colorado Medical Center. She is now 11 
years of age. She began to menstruate at the age of 6, and her periods have 
been regular and normal to date. 

The following examinations and reports were made by the Child Research 
Council when the patient was 914 years of age: 

X-ray Study—‘The bone to bone proportions are all well within average 
limits and present no peculiar relationships. Lengths are average except for 
lower leg bones which are somewhat above average for her age. Total 
body height (4 feet 8 inches) is similarly somewhat above average for her age. 
The disturbing element in this picture is the maturity of the skeleton. Many 
of the centers have already fused to shafts, especially at the elbow and ankle. 








736 THE JOURNAL OF PEDIATRICS 





—- - 





“uy o.. 


: , Sa Hens» 
Ne ah 





Fig. 5.—Case 3. Sections from right ovary: upper left, primordial follicles; upper right, 
follicle in early stage of development; lower left, fully developed follicle; lower right, lining 
membrane of the cyst. 
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Fig. 6. Fig. 7. 
Fig. 6.—Normal bone development in a girl of 9 years. Immature. Epiphyses open. 
Fig. 7.—Case 1. Taken at age 9 years, showing advanced bone age. 








Fig. 8.—Case 2. Taken at age 7 years, showing advanced bone age. 
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The knee, shoulder, and hip epiphyses are almost fused and will probably close 
within 6 months. Thus the patient is at least four or five years accelerated over 
other girls her age. She cannot be expected to gain more than a possible inch 
in height from long bone growth. She may gain another two inches from the 
spine, but she is certainly destined to be a very short adult, probably under 5 
feet. The skull pictures show a sella of normal size with normal density of the 
elinoids and floor. 





Fig. 9.—Case 4. Taken at age 4%4 years, showing advanced bone age. 


‘Tt would be interesting to know the time at which fusion of the epiphyses 
began. Usually one expects to see fusion of the capitellum to the humeral shaft 
shortly before the menarehe. In this case, the patient’s growth suggests that 
fusion has occurred more recently, probably within the past year.’’ (Marion 
Maresh, M.D.) 

Report From Psychiatrist —‘‘Patient has an I.Q. of 127. She appears to 
be functioning at a very superior level for her age and to have a mental age 
over two and one-half years above her chronological age. Vocabulary was on 























fed 


MASON: PRECOCIOUS PUBERTY 739 


the 14-year level. Reasoning, comprehension, and ability to express herself were 
all superior.’’ (Cotter Hirshberg, M.D.) 
Basal metabolic rate at this time was minus 10 per cent. 





Fig. 10.—Also Case 4. Taken at age 94%4 years, showing almost complete maturity of bones. 


CONCLUSIONS 

1. Except rarely, precocious puberty in the female appears to be what the 
name implies, viz., the onset and development of sexual maturity which is 
physiologic except for the time at which it begins. 

2. This maturity involves not only the genitalia and secondary sex charac- 
teristics but the skeletal system as well. Because of the early closure of the 
epiphyses, these individuals are usually of short stature. 

3. These patients should be expertly examined and a pelvic examination 
should be done under anesthesia. Surgery is not indicated unless palpable 
evidence is found to justify it. 

4. Granulosa cell tumor of the ovary is rare as a cause of premature sexual 
development. Tumors of other endocrine glands, when accompanied by sexual 
change, are heterosexual in their manifestations. Lesions of certain brain areas, 
when accompanied by sexual changes, are also accompanied by other system 
changes which, in most cases, exceed those of the genitalia or secondary sex 
characteristics. 

5. Treatment consists in psychotherapy directed to the patient, but par- 
ticularly to the mother or family during the years which lie between the appear- 
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ance of sexual maturation and the time when these self-conscious little girls will 


merge with the group in their physical appearance, or, more correctly, when the 
group merges with them. 


[I wish to express my thanks to Dr. F. Craig Johnson of Denver, through whom Cases 


2 and 3 were referred. 
REFERENCES 
1. Crossen, 8. C., and Crossen, R. J.: Diseases of Women, St. Louis, 1935, The C. V. Mosby 
Company. 
2. Novak, Emil: Am. J. Obst. & Gynec. 47: 20, 1944. 
3. Obstetries and Gynecology, Philadelphia, 1933, W. B. Saunders Company. 
4. Hoffman, Jacob: Female Endocrinology, Philadelphia, 1944, W. B. Saunders Company. 























A METHOD OF DETERMINATION OF SERUM pH APPLICABLE 
CLINICAL USE 


W. M. Ketsey, M.D., anp L. B. Lernsacn, B.S. 
WINSTON-SALEM, N. C. 


ETERMINATION of the serum pH is of importance to the clinician since 

the earbon-dioxide combining power does not give accurate information con- 
cerning the acid-base balance in salicylate intoxication or in diseases associated 
with disturbances of respiration. Frequently it is difficult to decide from 
clinical and chemical evidence whether the patient is alkalotie or acidotie. In 
such a situation errors of pH 0.05 would be of no significance. A method which 
would fall within this range of error and would be applicable for clinical use 
would be of value. Methods of determining the serum er blood pH have not 
been of general clinical value because of technique required.t A trained 
technician, such as is not available in the average hospital, is necessary if 
precise results are to be obtained. If the determination is to be run at the 
bedside it is necessary to have the equipment and the technician available at all 
times. If the blood is to be sealed by the most exact methods, equipment is 
required which is not readily available and is expensive. 

These studies were carried out because no data could be found in the litera- 
ture concerning the effect of various factors on the serum pH determination 
when the blood was drawn under mineral oil. Since minor variations of 
pH do not invalidate its use in clinical medicine it was felt valuable to find 
out how long the blood could remain under oil and be centrifuged without 
significantly altering the determination. The technical errors inherent in this 
method are well understood, and it was surprising that the determinations were 
as constant as they turned out to be. 


METHOD 


A standard Beckman pH meter was used. The electrodes were 2.5 inch 
sealed glass and calomel electrodes. The open type electrode was used. Seven 
milliliter specimen vials were used for collection of the blood. Tight fitting 
tuberculin syringes with short beveled 22-gauge needles were found convenient 
for withdrawing the serum. Ordinary heavy mineral oil was used. 

Blood was drawn under mineral oil in tight-fitting, dry syringes with 
precautions against the introduction of air into the syringe. Depending upon 
the hematocrit, 2 to 3 ¢.c. of blood were necessary. The sample was placed under 
4 to 6 mm. of mineral oil in the vials and was centrifuged for five minutes at 
2,500 r.p.m. After the pH meter was standardized, the serum was drawn into 
the tuberculin syringe slowly to prevent the introduction of air. Oil was 
cleaned from the needle, and the serum was introduced slowly into the eup with 
the tip of the needle against the bottom of the cup to prevent excessive contact 
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with air. The determination was run immediately. Certain precautions had to 
be taken. The glassware had to be clean and dry. If the electrodes touched 
either the sides of the cup or each other the results were variable. The 
standardization of the meter and the determinations were carried out according 
to directions accompanying the instrument. 


RESULTS 


Studies were done to determine the effect of various factors on the 
determination. Blood was allowed to remain under oil for varying lengths 
of time in order to find out how long the sample may be held before the 
determination is made. (Table I.) The sample was centrifuged for varying 
lengths of time to see if there was a significant change with moderate varia- 
tions in centrifugation. (Table II.) Determinations were made comparing 
results obtained with a sealed electrode and open type of electrode. (Table IIT.) 
Multiple determinations were made on twenty-five samples using the open 
electrode. (Table IV.) The maximum error in the split samples was pH 0.07. 
The average variation was plus or minus pH 0.03. These figures show that for 
the accuracy desired the blood may remain under oil for three hours and may 
be centrifuged for ten minutes without effecting the determination significantly. 
Values obtained with the use of sealed and open electrodes are so similar that 
the trouble of using the sealed electrode is not worth while. Since the determina- 


TABLE I. VARIATIONS OF PH IN SAMPLES REMAINING UNDER OIL VARYING LENGTHS OF TIME 




















MINUTES 

15 60 120 | 240 360 
7.5 7.48 7.5 7.58 7.6 
7.36 7.42 7.42 7.46 7.52 
7.42 7.45 7.44 7.48 7.48 
7.48 7.44 7.5 7.52 7.57 
7.22 7.25 7.3 7.36 7.37 
7.51 7.56 7.55 7.6 7.58 
7.49 7.43 7.5 7.51 7.57 
7.32 7.32 7.38 7.4 7.42 
7.58 7.5 7.53 7.56 7.7 
7.53 7.51 7.55 7.56 7.6 


TABLE II. VARIATIONS OF PH IN SAMPLES CENTRIFUGED VARYING LENGTHS oF TIME 
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CENTRI- | SAMPLE 
FUGED mR -_ 2) : | x 4 | i ae © 6 oe Le SS. | 9 | 10 
= 0 7.36 7.46 7.4 7.22 7.42 7.5 7.44 7.5 7.1 
10 7.35 7.41 7.5 7.4 7.25 7.4 7.48 7.44 7.52 7.08 
20 7.45 7.48 7.52 7.44 7.3 7.44 7.52 7.51 7.56 7.16 
TABLE III. VARIATIONS OF PH WitH SEALED AND OPEN ELECTRODES 
eo! _— "2 SAMPLE 
ELECTRODE 1}2]3 {| 4 ]5 6 7 8 | 9 | 10 
Open electrode 7.32 7.45 741 748 7.48 7.42 7.48 7.22 7.08 7.45 
Sealed electrode | 7.35 7.45 7.35 748 748 7.46 7.5 7.2 7.13 7.4 
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TABLE IV. VARIATIONS OF PH IN SINGLE SAMPLES 

















7.52 7.5 7.46 7.5 7.45 7.5 7.48 7.52 7.64 

7.5 7.52 7.42 7.46 7.4 7.48 7.48 7.52 7.61 
7.45 7.5 

7.68 7.59 7.72 7.74 7.64 7.14 7.32 7.81 

7.68 7.58 7.68 7.72 7.61 7.1 73 7.79 

7.72 7.74 7.44 FT At 7.22 7.13 7.51 7.53 agi, 
7.68 7.72 7.42 7.42 7.2 7.08 7.5 7.51 





tion can be made several hours after the sample is drawn, the method is valuable 
because the sample can be obtained at the time the patient is admitted and 
ean be run when the technician is available. No references could be found 
which indicated the variations which would be expected when the collection 
was made in the manner described. 


pH DETERMINATIONS IN NORMAL PATIENTS 




















AGE 
IN YRS. . 
14> 2 
(27) os 9 
ecce 
0-14 
(25) @ see ° 
@ ec0ee © Cf © ee ecee 
i] TT ij 
pH 7.56 7.48 7.40 7.32 
Fig. 1. 


Normal values were obtained from people who had no disease process known 
to produce abnormalities in acid-base balance. (Fig. 1.) These values, which 
varied from 7.3 through 7.56, were slightly higher than the range of pH 7.33 
through 7.51 which were accepted as normal by Earle and Cullen.2 The slightly 
high values obtained were probably a result of the errors inherent in the method. 
A great majority of the determinations were done by a technician who had no 
previous training in handling biological materials. 


COMMENTS 


This method is not intended for exact determinations of the serum pH. 
Carbon dioxide is soluble in mineral oil. Therefore, the time the blood remains 
under oil and the speed and time of centrifugation should effect the diffusion 
of carbon dioxide. Glycolysis should alter the pH. However, empiric observa- 
tions indicate that these factors do not alter the pH within the limits desired. 
Interfacial tension probably prevents the diffusion of carbon dioxide in spite of 
its relatively high solubility in mineral oil. Varying amounts of mineral oil did 
not alter the determinations. 
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This method has been checked by bedside determinations on whole blood 
and on heparinized blood. These determinations have checked closely with 
simultaneous ones done by the method deseribed above. It has also been 
checked on patients with known alkalosis and acidosis. The determinations in 
these cases have fallen within limits which were expected from the clinical and 
laboratory data available. 

This simple method for the determination, of serum pH is applicable for 
use in a clinical laboratory. This method has proved to be practical since 
blood may be obtained at the time the studies are required and the blood can 
then be held until the technician can be ealled. It does not demand that the 
technician be present at all times, and does not require special preparation of 
equipment before the blood is obtained. A technician who has had average 
training can get consistent results. This method cannot be used for purposes 
such as in the ealeulation of the carbon-dioxide tension where determinations 
of accuracy greater than pH 0.05 is required, but is of great aid in differentiat- 
ing alkalosis from acidosis and in indicating the degree of decompensation of 
the acid-base balance. 

The sample can remain under oil for three hours and may be centrifuged 
for ten minutes without significantly altering the determination. 


SUMMARY 


A method for the determination of serum pH which is applicable for use 
in a clinical laboratory is described. 

The effects of various factors on serum pH determinations are described. 

Normal values obtained by this method are given. 
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EFFECT OF TERMINAL DISINFECTION AND OTHER FAC'’‘ORS ON 
THE STABILITY OF ASCORBIC ACID IN RELIQUEFIED MILK 
PRODUCTS USED IN INFANT FEEDING 


D. G. Keeney, M.S., L. S. Baur, Pu.D., anv O. F. Garrett, Pa.D. 
CoLuMBus, OHIO 


HE terminal disinfection of milk formulas for infant feeding has been sug- 

gested as a standard procedure for hospital formula rooms. It seems advisable 
that any adopted technique be based upon a time-temperature treatment that 
will effect the necessary microbial and toxin inactivation with a minimum loss 
of factors important in the nutrition of the infant. Ascorbie acid (vitamin C) 
is one of these factors that is readily destroyed by oxidation. Although the 
vitamin, when in aqueous solution, is stable to heat if oxidizing substances 
including dissolved oxygen are absent, heating accelerates the oxidation when 
oxidizing substances are present. The purpose of this investigation, therefore, 
was to study the effect of various temperature treatments and certain other 
influencing factors upon the stability of ascorbie acid in formulas for infant 
feeding made from fortified milk powders. 

The literature pertaining to the stability of ascorbie acid in milk, to the 
effect of processing treatments, and to the oxidative catalysts is extensive. Most 
of the investigational work, however, has dealt primarily with the stability of 
the naturally oceurring vitamin. The few available data concerning milk pro- 
duets fortified with synthetic ascorbic acid have been collected from studies of 
fluid market milk or evaporated milk. Although such information may not be 
directly applicable to the stability of the vitamin in a reliquefied powdered milk 
product, a brief review of the literature on this limited phase of the subject 
is presented. 

Woessner, Weckel, and Schuette' showed that pasteurizing unfortified and 
fortified fluid milk at 145° to 150° F. for thirty minutes caused an approximate 
20 per cent less of total ascorbie acid. Their data show that the destruction 
of ascorbic acid appears to be more dependent on the time the milk is held 
at an elevated temperature than on the temperature itself. They conclude 
that vitamin C fortification of fluid milk is practical if contamination with 
copper is rigidly prevented and the milk is protected from light. 

Calculations from data presented by Hartman? showed that freshly pas- 
teurized mixed herd milk lost 16 per cent of its natural reduced ascorbic acid 
during the first forty-eight hours of storage at approximately 40° F. The rate 
of loss was 0.06 mg. per liter of milk per hour. Some of the same milk fortified 
with 25 mg. of synthetic ascorbie acid per liter lost only 10 per cent of its 
reduced ascorbie acid during the first forty-eight hours of storage. The rate 
of less, however, was 0.09 mg. per liter per hour. Some of the same milk 
intentionally contaminated with 6.4 ppm. copper, but containing no synthetie 
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ascorbie acid, lost 87 per cent of its reduced ascorbic acid during the first twu 
hours of storage. The rate of loss was 8.5 mg. per liter per hour. The same 
copper-contaminated milk, to which 25 mg. of synthetic ascorbie per liter was 
added, lost 62 per cent of its reduced ascorbie acid during the first two hours 
of storage. The rate of loss, however, was 13.9 mg. per liter per hour. 

Holmes and Jones* reported that an 11 per cent loss of reduced ascorbic 
acid per day during the first three days of refrigerator storage occurred in raw 
cow’s milk that had been fortified with asecorbie acid at the rate of 75 mg. per 
liter. These investigators also observed that milk fortified with 150 mg. ot 
ascorbic acid per liter lost an average of 6 per cent per day under the same 
conditions. It will be noted that the loss of ascorbic acid in milligrams per 
hour was a little greater in the ease of the higher fortification. 

Josephson and Doan‘ coneluded from their studies that it is commercially 
feasible to fortify evaporated milk with ascorbie acid provided the cans are 
vacuum sealed. 

Spray-dried fat-containing milk products are customarily packaged im 
hermetically sealed containers in inert gas after first being subjected to high 
vacuum. Such procedure, while originally instituted as a means of inhibiting 
lipid oxidation, ean be anticipated as serving to increase the stability of the 
ascorbie acid present in dried milk products. Results obtained in our laboratory 
showed that milk powders packaged in this manner lest only 2.7 per cent ot 
their total aseorbie acid during one year of storage. The product, when pack- 
aged, contained 296 mg. of ascorbie acid per pound and one year later contained 
288 mg. per pound. 

EXPERIMENTAL PROCEDURES 

The dried milk product* used in this study was one of the products designed 
especially for infant feeding. The composition of this product is 13.75 per cent 
protein, 26.85 per cent fat, 52.90 per cent lactose, 4.50 per cent ash, and” 2.0 
per cent moisture. All samples used in this study were fortified with synthetic 
erystalline aseorbie acid, the ascorbie acid being added to the liquid product 
previous to drying. The batches of powder used were made in regular com- 
mereial operation by the spray drying process. The results obtained in this 
study, consequently, should be fairly representative of the product of commerce. 
A standard ratio for reliquefying the powder was used throughout the investiga- 
tion, the ratio being 14 lb. powder made up to one quart of liquid with warm 
water. 

All formula samples, after having been subjected to the various treatments 
deseribed herein, were placed in an ordinary household electrie refrigerator for 
storage until analyzed for ascorbie acid content. Since it is common practice, 
both in the home and in the hospital, to prepare a twenty-four-hour formula 
feeding requirement at one time and to store the bottles until used, the investiga- 
tional data herein reported were collected twenty-four hours after reliquefaction 
of the milk powder, unless otherwise specified, It was felt that such a procedure 
would allow a more reliable estimation to be made of the minimum amount of 
ascorbie acid being consumed by the infant in a twenty-four-hour period. 


*Similac. 
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The analytical procedure used for determining reduced ascorbic acid was 
a modification of the Mindlin and Butler® procedure as described by Woessner, 
Elvehjem, and Schuette.** The Willberg® solution as modified by Woessner, 
Elvehjem, and Schuette® * was used for producing a clarified serum and to 
prevent oxidation of the ascorbic acid except that produced by the indophenol 
reagent. The procedure used for determining the dehydro form of the vitamin 
was essentially the same as that described by these same investigators. * 

It will be seen from data presented later in this paper on formula samples 
subjected to heat that the ascorbic acid content after twenty-four hours appeared 
to be comparatively quite high. It was thought that perhaps spurious heat- 
generated reducing substances were reacting with the indophenol reagent to 
give these high values. A determination for interfering reductones, as these 
compounds are collectively termed by some workers, according to the method 
of Robinson and Stotz as given by Rubin, Jahns, and Bauernfeind® gave negative 
results. Josephson and Doan‘ stated that the acid precipitation and filtration 
procedure which they used removed all interfering nonascorbie acid reducing 
substances. Since their procedure was quite similar to that used in this in- 
vestigation, it may be taken as evidence substantiating a claim of the absence 
of interfering reductones. 

Heat Treatments——After reliquefaction, the liquid formulas were trans- 
ferred to 8-ounce nursing bottles (unless otherwise specified), stoppered, and 
treated as indicated in the accompanying tables of experimental results. Those 
treatments designated ‘‘A. S. Co.’’ were heat treated in accordance with the 
procedure for terminal disinfection recommended by the American Sterilizer 
Co.; the procedure is essentially that used at Children’s Hospital* in Columbus, 
Ohio. The specific procedure used in these studies consisted in placing the 
formula bottles in the sterilizer, raising the temperature inside the sterilizer 
with flowing steam to 180° F. in two minutes and to at least 190° F. within 
five minutes after heating started, and thereafter allowing the sterilizer tem- 
perature to increase slowly toward 210 to 212° F. during the remainder of the 
heating period. The indicated heating times given with the ‘‘A. S. Co.’’ data 
in Tables II and III designate the period during which the temperature inside 
the sterilizer was at 180° F., or above. The actual temperature of the formula 
following such treatment was 180° F. in the case of a seven-minute exposure 
and 205 to 210° F. for fifteen minutes’ exposure. 

The heated samples were cooled to about 70° F. in cold water immediately 
after the indicated heat treatment unless otherwise specified. In order to deter- 
mine what effect slower cooling has upon ascorbic acid losses, samples were 
allowed to stand in the laboratory, under ordinary summer temperature condi- 
tions, protected from light for three hours after removal from the sterilizer. 
Since ascorbic acid is known to be photolabile, the effect of three-hour exposures 
to the diffuse light of the laboratory was determined and compared with the 
previously described light-proteected samples. 





*We wish to thank Dr. Warren Wheeler of Children’s Hospital for his interest and 
kindly cooperation in this study. 
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Copper, Iron, Chlorine—The effect of copper on ascorbic acid in solution 
is well established. Somewhat less information is available concerning the effect 
of iron. Chlorine, being an oxidizing agent, conceivably might affect the stability 
of ascorbic acid in solution. In order to study the effect of these substances, 
formulas were made up with waters intentionally contaminated, respectively, 
with copper (as copper chloride), iron (as ferrous sulfate), and chlorine (as 
ealeium hypochlorite) and the results compared with those obtained on untreated 
control samples. 

Warming the Refrigerator-Stored Formulas.—Sincee it is general practice to 
warm formulas held in the refrigerator previous to feeding to body temperature, 
this procedure was followed in some trials and the ascorbie acid content was 
compared with that of samples not so treated. 

Stability of Ascorbic Acid in Open Cans of the Powder—aA number of cans 
of the powder were analyzed for ascorbie acid immediately after opening and 
periodically thereafter for eight to ten days. The lids were loosely placed on 
the cans during this period so as to protect the contents from exposure to light. 


EXPERIMENTAL RESULTS 

The average reduced ascorbie content of the freshly opened cans of the 
dried milk product was 300 mg. per pound and the average total ascorbie acid 
was 323 mg. per pound. The average losses four days after opening the cans, 
the top layer being removed daily for analysis (the average length of time a 
ean containing one pound of the dried product remains open before its contents 
are completely used in feeding an infant is about four days) were 2.8 per cent 
of the reduced aseorbie acid and 3.2 per cent of the total ascorbie acid. The 
average losses eight days after opening the cans were 6.3 per cent and 6.7 per 
cent of the reduced and total ascorbic acid, respectively. 

Table I shows the amount of ascorbic acid in one quart of the reliquefied 
product (14 lb. of powder made to one quart of liquid) when freshly made up 
and after being held twenty-four hours in an electric refrigerator. 

Taste I. Ascorsic Acip CONTENT OF FRESHLY RELIQUEFIED PrRopUCT ANp AFTER TWENTY- 


Four Hours REFRIGERATOR STORAGE 





MG. ASCORBIC ACID PER QUART PER CENT LOSS 








REDUCED TOTAL REDUCED | TOTAL 
Freshly made 71.4 77.2 dein ame 
24-hour storage 62.8 68.6 12.0 11.1 





The effects of various heat treatments, cooling procedures, and exposure to 
diffused daylight on the ascorbic acid content of reliquefied product are shown 
by the data in Table II. The values given are the concentrations of ascorbic 
acid in the formulas immediately after reliquefaction and twenty-four hours 
after reliquefaction. All samples were held in the electric refrigerator after 
receiving the treatments indicated in the table until ready for analysis. 

A formula contained in stoppered nursing bottles heated at 230° F. (about 
7 lb. pressure) for fifteen minutes, cooled in ice water quickly, and analyzed 
immediately, lost 8.0 per cent and 13.6 per cent of its reduced and total 
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ascorbic acid, respectively. Nursing bottles containing a formula were heated 
by immersion in a boiling water bath for fifteen minutes, quickly cooled in ice 
water, and the formula was analyzed immediately thereafter. The formula 


TABLE II. Ascorsic Aci CONTENT OF VARIOUSLY TREATED PRoDUcT FORMULAS IMMEDIATELY 
AFTER AND TWENTY-FouR Hours AFTER RELIQUEFACTION 




















| MG. ASCORBIC ACID PER QUART % LOSS IN 
0 HR. } 24 HR. 24 HR. 
FORMULA TREATMENT | REDUCED | TOTAL | REDUCED| TOTAL | REDUCED| TOTAL 
1—A. 8. Co., 7 min.; cooled quickly. 71.8 76.9 54.8 62.0 23.7 19.4 
2—A. 8. Co., 7 min.; room temp. 71.8 76.9 54.5 58.9 24.1 23.4 
3 hr., protected from light. 
3—A. 8. Co., 15 min.; cooled quickly. 71.8 76.9 55.2 62.0 23.1 19.4 
4—A. 8. Co., 15 min.; room temp. 71.8 76.9 55.2 59.3 23.1 22.9 
3 hr., protected from light. 
5—Heated in water bath, temp. 70.6 76.0 56.4 59.7 20.1 21.4 
raised from 180° to 200° F. 
in 10 min.; cooled quickly. 
6—Heated as No. 5; room temp. 70.3 75.1 53.4 57.2 24.0 23.8 
3 hr., protected from light. 
7—Heated as No. 5; room temp. 70.3 75.1 51.7 54.5 26.5 27.4 
3 hr., exposed to diffused light. 
8—Heated as No. 5; room temp. 71.4 78.6 51.7 54.3 27.6 30.9 
18 hr., protected from light. 
9—Heated at 230° F. (7 lb. press.) 71.4 79.6 64.1 67.7 10.2 14.9 
for 5 min.; cooled quickly. 
10—Heated as No. 9; room temp. 71.4 79.6 64.1 66.2 10.2 16.8 
3 hr., protected from light. 
11—Heated at 230° F. (7 Ib. press.) 72.4 77.8 60.2 64.1 16.9 17.6 
15 min.; cooled quickly. 
12—Heated in boiling water bath 72.4 78.1 56.1 62.0 22.5 20.6 


15 min.; cooled quickly. 





TasLe III. Errect or Appina Copper, IRON, AND CHLORINE ON THE STABILITY OF ASCORBIC 
Acrmp IN RELIQUEFIED Dry MILK PropuctT 





MG. ASCORBIC ACID PER QUART % LOSS IN 

















a “Om. #£| #£«24mR, 24 HR. 
oe fe a a 
FORMULA TREATMENT | REDUCED | TOTAL | REDUCED| TOTAL | REDUCED| TOTAL 
1—1 ppm. Cu; not heated. 76.5 84.8 29.0 37.2 62.1 56.1 
2—1 ppm. Cu; heated at 190° F. 76.5 84.8 23.8 24.8 69.3 70.8 
for 5 min. 
3—0.5 ppm. Cu; not heated. 77.6 84.8 45.5 47.6 51.4 43.9 
4—0.1 ppm. Cu; A. 8. Co., 15 min.; = 77. = 61.0 . 21.4 


room temp. 3 hr. protected 
from light. 





5—0.2 ppm. Cu; otherwise as No. 4 . 77.6 % 57.9 2 25.4 
6—0.2 ppm. Cu; not heated. ° 77.6 . 53.8 ° 30.7 
7—1 ppm, Fe*+; A. 8, Co., 15 min.; ° 78.6 . 60.0 . 23.7 
room temp. 3 hr. protected 
from light. 
8—2 ppm. Fe**; otherwise as No. 7. . 78.6 bs 58.9 - 25.1 
9—1 ppm. Fe**; not heated. " 84.8 : 69.3 . 18.3 
10—2.5 ppm. Cl added; not heated. 70.8 75.5 66.2 67.7 6.5 10.3 
11—5 ppm. Cl added; not heated. 72.4 75.5 63.1 67.2 12.8 11.0 
12—10 ppm. Cl added; not heated. 69.3 77.6 57.9 65.2 16.5 16.0 
13—10 ppm. Cl added; heated in 69.3 77.6 54.8 55.8 20.9 28.1 
boiling water bath for 15 min. 
14—25 ppm. Cl added; not heated. 67.2 74.5 45.0 52.7 33.0 29.3 
15—25 ppm. Cl added; heated at 65.2 714 43.4 48.6 33.4 31.9 


230° F. (7 lbs. press.) for 
15 min.; cooled quickly. 
*Reduced ascorbic acid not determined. 














750 THE JOURNAL OF PEDIATRICS 


lost 14.7 per cent and 17.3 per cent of its reduced and total aseorbie acid, 
respectively. The same formula, contained in an open vessel, was heated 
directly over an open flame, cooled quickly in an ice water bath, and analyzed 
immediately. The formula lost 6.7 per cent and 9.9 per cent of its reduced 
and total aseorbie acid, respectively. 


The effects of added copper, iron, and chlorine on the ascorbie acid content 
of the reliquefied product are shown by the data in Table ITI. 

Warming stored samples of the formula to body temperature just prior 
to analysis caused no decrease in the concentration of ascorbie acid. When 
such warmed samples were allowed to stand in a boiling water bath for five 
minutes, or longer, the ascorbie acid concentration was decreased by as much 
as 15 per cent. 

DISCUSSION 

The loss of ascorbic acid in an opened one-pound ean of the dried milk 
product is negligible at the end of four days, which is the usual length of time 
a can of the product remains open in the home. The average loss in the relique- 
fied product (unheated after makeup) during twenty-four hours of refrigerator 
storage is about the same as that reported by Holmes and Jones* for fluid milk 
fortified with 75 mg. of aseorbie acid per liter. 

The data in Table II show that fast heating at high temperatures for the 
purpose of terminal disinfection of the infant feeding formula is less destructive 
of ascorbic acid than is slower heating at lower temperatures. There appears 
to be considerable loss of aseorbie acid during the heating procedure but during 
storage less loss is experienced than in unheated samples. 

Slightly greater loss of ascorbie acid occurred in samples of the reliquefied 
product allowed to cool slowly to room temperature before being placed in the 
refrigerator than occurred in quickly cooled samples. Likewise, exposure of the 
formulas to diffused daylight accelerated destruction of the vitamin. This factor 
is primarily a funetior. of light intensity; consequently, the degree of ascorbic 
acid destruction as influenced by this factor would be expected to vary from 
day to day. 

The data in Table III show that the addition of 0.1 ppm. of soluble copper 
to the water used in making up the formulas had essentially no effect on the 
destruction of ascorbie acid during the heating of the formulas, but that 0.2 
ppm. did accelerate the destruction slightly, Addition of larger quantities of 
copper to water used in the formulas caused drastie losses. It is interesting to 
note that heated formulas containing 0.2 ppm. copper suffered less ascorbie acid 
loss than did unheated formulas containing a like amount of copper, whereas 
heated samples containing 1 ppm. copper lost more of the vitamin than did the 
unheated samples containing 1 ppm. copper. The explanation for this fact is 
not readily apparent from these few data, but it may be that at low levels the 
effect of copper as an oxidative catalyst can be minimized by heat treatment, the 
copper possibly being bound by protein to form an inactive complex. At higher 
eopper levels the destructive action of copper and heat appears to be additive. 
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The presence of 1 or 2 ppm. of added iron slightly increased the losses of 
ascorbie acid in heated formulas but concentrations of iron of these magnitudes 
seldom, if ever, would be found in water used in making up the formulas. 

Chlorine in concentrations as high as 5 ppm. had no discernible effect on 
the loss of aseorbie acid during storage of the samples. In greater concentration 
a definite effect was noted. However, the residual chlorine content of the drink- 
ing waters of Columbus, Ohio, is usually less than 0.1 ppm. and in no instance 
is a 5 ppm. content to be expected in water used for making up a feeding formula. 


SUMMARY 


The following general observations are drawn from the data collected dur- 
ing the course of this investigation : 


1. Loss of ascorbie acid in the dry powder contained in the opened can 
appears to be negligible during the first four days. 

2. Reliquefied formulas made from dried milk products of the type used 
in these studies, containing approximately 75 mg. of total ascorbic acid per 
quart, and prepared in the conventional manner without heating, lose approxi- 
mately 11 per cent (about 8 mg.) of their total ascorbic acid content during 
twenty-four hours of storage under ordinary home refrigeration. 

3. Terminally disinfected formulas (originally containing about 75 mg. 
total ascorbie acid per quart) which have been rapidly cooled before being put 
under refrigeration lose approximately 15 to 20 per cent (about 11 to 15 mg.) 
of their total ascorbic acid content during the combined heating and storage 
period of twenty-four hours. 

4. Terminally disinfected formulas allowed to cool slowly lose slightly more 
of their total aseorbie acid content than if cooled rapidly. 

5. Terminal disinfection of the formula by the fast heating high tempera- 
ture procedure is to be preferred with respect to the stability of ascorbic acid. 

6. Warming the refrigerated formula quickly to body temperature just 
prior to feeding does not increase the loss of ascorbic acid. 

7. Exposure of the reliquefied product to light for extended periods of time 
accelerates the loss of ascorbic acid and is to be avoided. : 

8. Iron and chlorine in the amounts normally present in treated city waters 
have no significant effect on the stability of the ascorbic acid in the formulas. 

9. Contamination of the water used in making up the formulas with copper 
generally accelerates the loss of ascorbic acid. Therefore, boiling the water 
subsequently to be used in making up the formulas in copper vessels is not 
desirable. 
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Case Reports 


EMBRYOMA OF CONTRALATERAL KIDNEY TEN YEARS 
FOLLOWING NEPHRECTOMY FOR WILMS’ TUMOR 


JosePpH A. Rrrrer, M.D., aNnp Eart S. Scorr, M.D. 
PHILADELPHIA, Pa. 


MBRYOMA affecting both kidneys occurs rarely. Such involvement is 

manifested early or may be an incidental finding at necropsy ( Walker,’ 
Sheldon and Canaday,*? Fusaro,* Campbell*). The origin of bilateral tumors 
is a matter of conjecture. Dean and Pack,® in referring to bilateral neoplasms 
in paired organs of children, question the use of the term metastatic because of 
the manner in which such tumors usually spread. 

The case herein reported is of special interest and warrants presentation 
because the contralateral kidney was involved by embryoma ten years after 
nephrectomy for a similar tumor. Of additional interest is the fact that the 
patient died not as a direct result of the tumor but because of renal failure 
associated with diffuse renal fibrosis. Roentgen therapy apparently successfully 
destroyed the tumor tissue, but in so doing it is possible that it produced irre- 
versible damage in the remnant normal kidney parenchyma. 

W. A., a 10-year-old white boy, was admitted to the Pediatrie Ward of the 
Graduate Hospital on Jan. 6, 1947, because of pain in the left flank of three 
days’ duration and a vague history of an episode of hematuria which his mother 
attributed to trauma. 

The past medical history revealed normal development until 544 months 
of age when the patient became constipated and a mass was discovered in the 
right abdomen. A diagnosis of embryoma was made and confirmed by pathologic 
examination following right nephrectomy. (Fig. 1.) 

The child progressed normally for approximately ten years, when pain 
occurred in his left flank and his mother felt a large tumor. He was admitted 
to the hospital three days later. On admission a large, firm, nontender mass 
was felt which filled the left abdomen from the costal margin to the erest of the 
ilium, and extended to the midabdominal area. The scar of the previous nephrec- 
tomy was evident in the right flank. Small, generalized adenopathy and an 
active ethmoiditis were discerned. The lungs were negative on physical exam- 
ination. A systolic murmur was heard at the base of the heart. No cardiac 
hypertrophy was noted and the rhythm was normal. Blood pressure during this 
admission ranged between 130/70 and 134/90 mm. mereury. Funduscopie 
examination was negative. 

Urinalysis was negative on three occasions. The red blood cell count num- 
bered 3,910,000 cells per cubie millimeter and the leucocytes 11,900 cells per 
eubie millimeter. The differential count was normal. Hemoglobin content of 
the blood was 11 Gm. per 100 ¢.c. (66 per cent). The hematocrit reading was 
32 volumes per cent. Blood urea nitrogen was 18 mg., chlorides 584 mg., cho- 
lesterol 280 mg., and total protein 6.8 Gm. per 100 ¢.c. of blood, respectively. 
The carbon-dioxide combining power was 49 volumes per cent and the alkaline 
phosphatase 3.8 Bodansky units. 


From the Department of Pediatrics, Graduate Hospital of the University of Pennsylvania. 
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An x-ray film of the abdomen showed an increased density in the left upper 
quadrant which could not be outlined definitely. Intravenous urography demon- 
strated good renal function but marked deformity of the upper calices and 
infundibula. The entire excretory system of the kidney was pushed downward 
and forward by a rather large mass. (Fig. 2.) 

The patient’s stay in the hospital was uneventful. His temperature, which 
was 101° F. orally on admission, continued in septic form until it fell by lysis 
to a normal level on Jan. 15, 1947. He was discharged Jan. 22, to be treated 
as an outpatient by the X-ray Department. 





Fig. 1 Microphotograph (200) showing glandular-like formation of the tumor mass involving 
the right kidney (nephrectomy performed June 21, 1937). 


During the course of x-ray therapy he developed nausea, vomiting, head- 
ache, and increasing pallor. A blood count revealed 2,770,000 red blood cells 
per cubie millimeter with a hemoglobin content of 7.5 Gm, per 100 ¢.c. of 
blood. A total of 6,400 roentgen units had been administered to the tumor 
area when he was readmitted to the hospital on Sept. 29, 1947. 

On this admission examination revealed generalized edema, extreme pal- 
lor, and slight nuchal rigidity. His weight was 724% pounds, an increase of 
11 pounds since his discharge on Jan. 22, 1947. A loud, systolie murmur was 
heard over the base of the heart and the second aortic sound was accentuated. 
Cardiae hypertrophy was evident on palpation and percussion. The blood 
pressure was 230/170 mm. mereury. No tumor mass could be felt in the abdo- 
men. Funduseopie examination revealed pallor of both dises, exudate in the 
right retina and hemorrhage in the left. 

Laboratory examination revealed a fixed specific gravity of the urine rang- 
ing from 1.010 to 1.013. The urines were acid in reaction and devoid of albumin. 
Blood urea nitrogen was 60 mg. per 100 ¢.c. of blood on admission and there- 
after ranged to 125 mg. Blood creatinine, which was initially 3.4 mg. per 100 
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e.c. of blood, varied between 11 and 11.3 mg. The blood cholesterol was 268 
mg. and cholesterol esters 186 mg. per cent. Blood calcium was 10 mg. per cent, 
phosphorus 3.3 mg. per cent, and alkaline phosphatase 2.2 Bodansky units. 
Serum bilirubin measured 0.3 mg., blood sugar 109 mg., plasma ehlorides 556 
mg. per cent, while total blood protein measured 5.6 Gm. per 100 ¢.c. of blood 
with an albumin value of 2.52 and a globulin value of 3.08 Gm. per cent, respee- 
tively. X-ray examination of the skeleton on Sept. 30, 1947, was negative for 
any evidence of metastases. The chest x-ray films showed a moderate degree of 
left ventricular enlargement with increased prominence of the aortic knob. The 
lungs were essentially negative. Intravenous urography failed to reveal any 
excretion of dye during an observation period of one hour and fifteen minutes, 
indicating a markedly decreased excretory function of the left kidney. An 





Fig. 2.—Intravenous urogram revealing downward and forward displacement of left kidney 
(Jan. 7, 1947). 


electrocardiogram on Oct. 8, 1947, revealed the following: The auricular and 
ventricular rate were both 108. The P-R interval was 0.12 second and a sinus 
tachyeardia was evident. The P waves and QRS complexes were normal! while 
the RS-T segments were elevated in CR,. The T waves were of low amplitude 
in CR, and CR;. These findings were interpreted to indicate some myocardial 
abnormality and probable left ventricular hypertrophy. The configuration of 
the T waves in the precordial leads suggested a high level of potassium in the 
blood. 

During this admission the patient was oligurie and vomited at least once 
daily. His blood pressure ranged from 210/170 to 220/180 mm. Hg. He desired 
to be ambulatory, and in view of the obvious outcome, this was permitted until 
intense vertigo on Oct. 8, 1947, precluded him from leaving bed. The next day 
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he beeame unconscious. Examination revealed nuchal rigidity, opisthotonus, 
trismus, and contracted pupils. Tachycardia was present and the blood pressure 
was 260/170 mm, Hg. Breathing was stertorous and rales could be heard 
throughout the lungs. The spinal fluid was bloody and under considerable 
pressure. Therapy, which included two transfusions, hot packs, phenobarbital 
sodium and magnesium sulfate intramuscularly, and glucose and saline intra- 
venously, was of no avail and he expired four hours after the onset of coma, 
Oct. 9, 1947. 


3 Microphotograph (X200) of tissue obtained at autopsy from small tumor mass on 
mid-anterior surface of left kidney. (Note marked fibrosis.) 


Autopsy was restricted to the left kidney area and was done by Dr. L. L. 
Adamkiewicz. The abdominal cavity contained about 200 ¢.c. of clear, straw- 
colored fluid. Diffuse congestion was noted in the omentum. The left kidney 
weighed 240 Gm., was normal in outline, and was not adherent to surrounding 
tissues. The left adrenal was markedly compressed and weighed 3 Gm. The 
kidney measured 14 em. in length, 6.5 em. in width, and 3.5 em. in thickness. 
A yellowish tumor, slightly raised and buttonlike, and measuring 2.5 em. by 2.5 
em., was found 6 em. from the lower pole on the mid-anterior surface. (Fig. 3.) 
On section a large tumor mass measuring 6 em. by 6.5 em. by 3.5 em. with a 
necrotie center was seen in the substance of the upper pole of the kidney. The 
tumor was pale yellow in color and uniform in texture beyond the necrotic 
center. It was infiltrative and a wide, fibrous band separated it from the kidney 
tissue. Microscopic examination showed an alveolar arrangement of slightly 
oval cells with a small amount of cytoplasm. These cells were of uniform size 
and mainly of low cuboidal shape. The nuclei stained moderately deep and 
showed occasional small nucleoli. Fibrous tissue, composing a supporting stroma, 
surrounded the epithelial cells, which were single or in acinar formation, There 
were also wide bands of fibrous tissue encapsulating the growth. The latter 
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was invaded by collections of round cells and a few plasma cells. There were 
many areas of calcification in the fibrous tissue capsule. The cellular elements 
often seen in this type of tumor were no longer evident, possibly as a result of 
the intensive x-ray therapy. The microscopic picture was one of marked fibrosis. 
The necrotic area in the central portion of the growth had the characteristics 
of necrosis due to deficient blood supply. The smaller tumor had the same 
morphology as the larger one except that no necrosis was present. The out- 
standing picture in the kidney was that of an extensive arteriolar nephrosclerosis 
with extensive hyalinization. 
DISCUSSION 

Prognosis following nephrectomy because of embryoma depends on recur- 
rence and metastases. In a series of sixty cases reported by Ladd and White,* 
recurrence occurred in thirty-two instances and of these thirty-one occurred 
within nine months after operation. The longest interval for recognition of 
recurrence was twenty months. The postoperative mortality rate within a three- 
year period is variously reported to range from 42 to over 70 per cent (Ladd 
and White,® Priestley,’ Nesbit and Adams,* Higgins and Shively®) with one sur- 
vival up to 41 years. (Higgins and Shively.°) Embryoma occurring in a con- 
tralateral kidney approximately ten years after nephrectomy for a similar tumor 
is a rare occurrence. 

Tumors of this variety are notoriously radiosensitive and roentgen therapy 
is at times employed preoperatively and postoperatively. It remains the only 
form of treatment in cases not amenable to surgery. In our case the x-ray 
therapy may have contributed to the development of sclerosis and fibrosis and 
thereby accelerated the progression of the disease process in the remnant kidney. 
The establishment of an artificial kidney mechanism was considered but was not 
deemed suitable in a situation of this nature. 


SUMMARY 
1. A ease is reported in which a contralateral kidney was apparently in- 
volved by embryoma approximately ten years after nephrectomy for a similar 
tumor. 
2. Roentgen therapy produced a remarkable reduction in the size of the 
tumor but may have contributed to the fibrosis and other changes which finally 
resulted in the death of the patient from renal failure. 
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BILATERAL OPTIC NEURITIS FOLLOWING CHICKEN POX 
Report or CASE WITH APPARENTLY COMPLETE RECOVERY 


Harvey A. Hatcu, M.D. 
IpAHO FALLS, IDAHO 


EUROLOGICAL symptoms after chicken pox are relatively rare. A great 

variety of symptoms have been reported, including unconsciousness, deli- 
rium, tremors, ataxia, cerebellar syndromes, spinal paraplegias, ete. Cranial 
nerve palsies have occurred, usually combined with other symptoms. Involve- 
ment of the optic nerve has been reported by Ford. Bilateral involvement of the 
optie nerves without other symptoms may not have been seen. This case is 
presented because of its rarity and interest. 

CASE REPORT 

About Mareh 28, 1948, a 5-year-old white male child developed chicken pox. 
He had a generalized eruption but was not particularly ill. He was restricted 
to bed for the first week and his convalescence seemed uneventful. 

Two weeks after the onset, he was heard to complain that it was dark out- 
side and the next day he complained of darkness in the house. Within the next 
few days he beeame unable to find food set in front of him and was unable to 
find the fork and spoon to eat. 

The early development and family history are irrelevant. 

Physical examination showed a well-developed, well-nourished child of 5 
years, weight 44144 pounds, height 4414 inches, temperature 99.2° F. (R). 
Eyes showed bilaterally engorged retinal veins and elevated dises. Vision, 
especially central vision, was markedly impaired. He was able to distinguish 
dark and light, but fingers held before the eyes could not be counted. 

The remainder of physical examination was essentially negative. There were 
no stiff neck, reflex changes, or other nerves involved. 

The patient was seen by a loeal ophthalmologist who confirmed the eye 
findings and recommended neurological consultation because of the possibility 
of an intracranial neoplasm. We believed it to be a postvaricella encephalitie 
picture limited to the optic nerves. Because of the rarity of this condition, the 
child was sent to the Pediatrie Department of the University of Utah Medical 
School, where he was examined by Dr. C. Harrison Snyder of the Department 
of Pediatries and Dr. Alan Crandall of Ophthalmology Department. Their 
findings confirmed the visual changes and an elevated dise of 31% D. bilaterally 
with appearance of papillitis. 

Laboratory studies on April 18, 1948, revealed hemoglobin of 16.2 Gm. per 
100 e.ec. and red blood cells 6,010,000 per cubic millimeter. The hematocrit was 
44 per cent packed cells, with an Wintrobe erythrocyte sedimentation rate of 
5 mm. per hour. White blood count was 12,700, polymorphonuclears were 47 
per cent, eosinophiles 2 per cent, basophiles 1 per cent, lymphocytes 47 per 
cent, and monocytes 3 per cent. Examination of the spinal fluid showed a 
pressure of 165 mm. of water, Queckenstedt sign was normal bilaterally, there 
were no cells, negative pandy, and normal protein. Electroencephalogram was 
within normal limits. 

The vision remained very poor for two weeks and then began to improve 
very slowly. Within a week after the vision had begun to return, a test of 
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20/50 was obtained in each eye. Six weeks after the beginning of the blindness 
20/30 vision was found bilaterally and the nerve heads were practically normal 
in appearance. 

Thereafter no further improvement in vision occurred. The patient felt 
well subjectively all the time. The vision previous to the illness was not known. 


SUMMARY 


The case is presented of a 5-year-old child with bilateral optic neuritis 
developing marked impairment of vision two weeks after chicken pox. There 
was almost complete recovery within two months. 


REFERENCES 

Ford, F. R.: Diseases of the Nervous System in Infancy & Childhood, ed. 1, Springfield, 
[ll., 1937, Charles C Thomas. 

Krabbe, K. H.: Varicella-Myelitis, Brain 48: 535, 1925. 

Underwood, A.: The Neurological Complications of Varicella; A Clinical and Epidemiology 
Study, Brit. J. Child. Dis. 32: 83, 1935. 

Van Bogaert, L.: Les manifestations nerveuses au cours des maladies eruptives, Rev. 
neurol. 1: 150, 1933. . 

Histopathologische Studie iiber die Encephalitis nach Windpacken, Ztschr. f. d. ges. 

Neurol. u. Psychiat. 140: 201, 1932. 

Wilson, R. E., and Ford, F. R.: The Nervous Complications of Variola, Vaccinia and 
Varicella. Bull. Johns Hopkins Hosp. 40: 337, 1927. 

Zimmerman, H. M., and Yannet, H.: Non-suppurative Encephalomyelitis Accompanying 
Chicken-Pox, Arch. Neurol. & Psychiat. 26: 322, 1931. 





CONGENITAL ABSENCE OF THE PATELLAE 


EuGenNE R. Kutz, M.D. 
BALTIMORE, Mp. 


NTERMITTENLY, during the past fifty years, cases of congenital absence or 

dysplasia of the patellae associated with dystrophy of the nails and impaired 
funetion of the elbows have been reported in the medical literature. This triad 
is both hereditary and congenital. Almost all of the cases reported have a marked 
familial occurrence which indicates the hereditary etiology. It is apparently 
eaused by a developmental defect of the mesodermal and ectodermal layers of 
the embryo. 

Aschner’ in 1934 offered an explanation as to why these defects occur 
separately or together in an individual. It is assumed there are separate patho- 
logie factors responsible for each part of the triad since each may occur alone 
without the other. There is a close linkage in the same chromasome between the 
two genes which result in congenital patellar defects and dystrophy of the nails. 
Because of this close linkage, these two defects are almost always inherited to- 
gether when present in a family. There is also a third pathologie factor which 
causes luxation of the head of the radius. This factor is in close proximity to 
the other two but not as close as the other two are to each other. For this reason 
luxation of the head of the radius does not occur as frequently as dystrophy of 
the nails and patellar defects. One can understand, therefore, why these three 
congenital defects can occur together or separately in the same individual or 
family. 

In reviewing the literature, Senturia* and Mino and his collaborators? indi- 
eate that congenital absence of the patella has been reported almost invariably 
in association with one or both of the defects described above. Its occurrence 
alone is rare. The case here reported is unique because there is congenital 
absence of both patellae with no evidence of abnormality of the elbows or 
dystrophy of the nails. Three other siblings were examined but none of the 
defects of this triad was present. From the history obtained from the child’s 
mother, the maternal family has been free of evidence of the triad. The only 
suspicion of its occurrence elsewhere in the child’s family is found in a state- 
ment by the mother which indicated that the father of the child had ‘‘weak 
knees.’’ Due to the separation of the parents, the present whereabouts of the 
father could not be ascertained. 


CASE REPORT 


S. C., a Negro girl, aged 9 years, was brought to the clinic by a welfare 


worker for a routine physical examination in September, 1948. At this time it 
was noted that the patient had no palpable or visible patellae. 


From the Department of Roentgenology, Baltimore City Hospitals. 
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She is one of four living children, all of whom are well. One other child 
is dead. The father is living and well but has ‘‘weak knees.’’ The mother is 
a patient in a tuberculosis sanitarium. 

The birth history and habits are entirely noncontributory. 


Fig. 1.—Genu valgum deformity. 


Fig. 2.—Complete absence of both patellae, anterior view. 


There is a history of measles, mumps, chickenpox, pertussis, and tonsillitis. 
It is known that the child has had ‘‘weak knees’’ since an early age because of 
her many falls. 

On physical examination, she is 52 inches in height and weighs 52 pounds. 
In general she is rather undernourished. The only other positive findings are 
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as follows: There is some atrophy of the lower extremities. The knees appear 
rather flat anteriorly (Fig. 1) and the patellae are not palpable. There is a 
genu valgum deformity (Fig. 1). There is a faint basal systolie murmur audible 
over the heart. The lungs are clear. The spleen is barely palpable. The finger- 
nails are normal. The child has full flexion of the elbows and they are normal 
in appearance. 

X-ray examination of both knees verifies the absence of both patellae (Figs. 
2 and 3). X-ray examination of both elbows shows no evidence of abnormality. 


o 


Complete absence of both patellae, lateral view. 


SUMMARY 


A unique ease of congenital absence of the patellae in which there are no 
other associated abnormalities is presented. A brief review of the literature is 


presented with special reference to the explanation of the cause of this develop- 


mental defeet. 
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Clinical Conference 


CONFERENCE AT THE NEW YORK HOSPITAL-CORNELL 
MEDICAL CENTER 
JAN. 14, 1949 


SAMUEL Z. LEVINE, PEDIATRICIAN-IN-CHIEF 


Dr. Levine.—<According to our usual custom, the patient will not be in the 
room during the recounting of the history, physical and laboratory findings; and 
course in the hospital, but will be shown later. Dr. Mosher will present the 
first case. 

Case 1. Hyperinsulinism 


Dr. THomas E. Mosuer (Resident in Pediatries).—A. W., a white boy of 
614 years, is being presented on his third admission to the New York Hospital. 
He was first admitted at the age of 414 years, The present illness apparently 
started shortly after birth. At 2 days of age he became comatose; there was no 
cyanosis or convulsions and he roused spontaneously after twelve hours. He 
thrived until 9 months of age when he had an uncomplicated pneumonia. At 
10 months the patient had an episode of persistent vomiting and was hospitalized 
for three days; this symptom ceased following an infusion. At 14 months he 
had measles and again was hospitalized. From 2 to 3 years of age he had three 
episodes of persistent vomiting and drowsiness lasting two to three days. At 
3 years of age these episodes became more severe and at times the boy could not 
be aroused. From 4 to 4% years the attacks occurred every two weeks and by 
this time were characterized by two to three days of forgetfulness, clumsiness, 
stammering speech, awakening at night, vomiting, persistent drowsiness, and 
hypoglycemia. 

The patient was admitted to the New York Hospital in January, 1947, at 
the age of 414 years. Physical examination was unrevealing; roentgenograms 
of the skull, abdomen, and long bones were normal; electroencephalogram was 
essentially normal; a psychometric examination showed low average intelligence. 
His oral glucose tolerance test (2.2 Gm. per kilogram) was as follows: 

Fasting 92 mg. % 
1% hour 162 mg. 
1 hour 149 mg. 


2 hours 119 mg. 
3 hours 42 mg. 


His insulin sensitivity test (44 U per kilogram) was: 


Fasting 89 mg. 
1% hour 42 mg. 9 
1 hour 31 mg. 
2 hours mg. 
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At the end of two hours he became drowsy and glucose was administered. 
His adrenalin tolerance test (0.01 ml. of 1:1000 per kg.) revealed : 


Fasting 73 mg. 
14 hour 97 mg. 
1 hour 114 mg. 


His starvation test was as follows: 


Fasting 87 mg. 
18 hours 62 mg. 
24 hours 36 mg. 
26 hours 29 mg. 9 


It was decided first to try medical management and he was sent home on a high 
protein diet and desiceated thyroid 15 mg. per day. The thyroid was discon- 
tinued by his private physician after a month. The patient was asymptomatic 
for five months; following a pharyngitis he again began to have the previously 
described episodes once a month and then with increasing frequency until at 5 
years of age he had them twice a week. These were relieved by glucose infusions. 


During his second admission to the New York Hospital in January, 1948, 
at 514 years of age, all of the previous tests were repeated with essentially 
similar results. The I.Q. again was within the average range. Exploration was 
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decided upon but no pancreatic tumor was found. Approximately two-thirds 
of the pancreas was excised and microscopic sections revealed unrestricted pro- 
liferation of the islets of Langerhans, as many as 17 islets being seen in one 
low-power field (Fig. 1). The boy’s postoperative course was uneventful. Re- 
peat blood studies two weeks postoperatively showed no significant change from 
the initial values. He was sent home on a high protein diet. He was free from 
serious seizures for ten months following the operation, when he again lost con- 
sciousness, and following adrenalin and glucose he vomited and was drowsy the 
rest of the day. Thereafter these episodes recurred weekly and he was read- 
mitted twelve days ago on Jan. 6, 1949, at 614 years of age, one year following 
operation. Glucose, insulin, and adrenalin tolerance curves are essentially un- 
changed from those on his first admission. His electroencephalogram remains 
normal and his psychometric test, as before, shows a low average intelligence. 
During this two-week period of hospitalization he has had no seizures except 
those brought on by the insulin tolerance test. 

Dr. Levine.—There are two good reasons for presenting this patient. One 
is a consideration of differential diagnosis, which I hope Dr. Schloss will discuss 
in some detail. The other is the problem of therapy. Was exploratory laparot- 
omy indicated and what should be our next therapeutic approach? 

(Patient is brought in in a wheel chair) 

Dr. Oscar M. Scuuoss (Professor of Clinical Pediatrics).—Hello, Alan. 
How do you feel? 

PatIENT.—F ine. 

Dr. Scuioss.—You can all see that this boy looks pretty well. He is a 
little undersized and slightly underweight. Inspection of his abdomen shows a 
transverse infraumbilical sear, the result of his operation done about a year ago. 
Are there any questions anyone would like to ask before he goes out? 

StupENT.—On what sort of diet is the patient now? 

Dr. Mosuer.—A high protein diet. 

Strupent.—Is his appetite normal or excessive? 

Dr. ScHioss.—Alan can answer that one. How is your appetite, Alan? 

PatireNtT.—It’s O.K., I guess. 

(Patient is taken out) 

Dr. Scuioss.—At the time of the first admission to this hospital it was 
already known that the patient suffered from recurring attacks of hypoglycemia 
accompanied by characteristic symptoms. He was admitted here with the 
thought that these episodes were perhaps due to a greatly increased or unopposed 
secretion of insulin and perhaps belonged to the group of cases amenable to 
surgery. Before this diagnosis could be seriously entertained it seemed neces- 
sary to exclude other causes of hypoglycemia by further observations and tests. 


By most writers hypoglycemia of clinical importance is divided into the 
eases due to functional causes (actually of undisclosed origin) and those due to 
organic disease of organs participating in the intricate mechanism of sugar 
mobilization and metabolism. 
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At the outset it seemed possible to remove this boy’s disease from the cate- 
gory of functional hypoglycemia. In the first place, his symptoms were more 
dramatie and severe than usually oceur in the functional cases. In addition, 
his attacks occurred only after a long fast and not three to four hours after a 
carbohydrate meal. Also, his fasting blood sugar was frequently very low, which 
is rarely if ever observed in functional hypoglycemia, in which the lowest blood 
sugar usually appears after the insulin-stimulating effect of carbohydrate inges- 
tion. It, therefore, seemed necessary to explore the organic diseases which could 
be responsible for this patient’s hypoglycemic attacks. 


There was no evidence from the history, laboratory tests, or examination 
that he was affeeted by the type of organic liver disease which may cause hypo- 
glveemia. Furthermore, the normal size of the liver, the absence of ketone sub- 
stances in the urine, and a positive response to the epinephrin test seemed suffi- 
cient to exclude the type of disease associated with immobility of liver glyeogen 


seen in von Gierke’s disease. 

No disease or disturbance of function of the thyroid, adrenal cortex, or 
pituitary gland was disclosed and we felt that these causes of hypoglycemia could 
be excluded with reasonable assurance. There were no symptoms or physical 
signs, neurologic or otherwise, which seemed consistent with a thalamic lesion. 

By this process of exclusion and by the positive evidence which has been 
presented in the history, laboratory tests, and clinical observations it seemed 
justifiable to infer that the attacks of hypoglyceniia and attending symptoms 
from which this patient suffered arose from an increased action of insulin. 
There are two possible mechanisms through which this could occur. It has been 
demonstrated that both the pituitary and the adrenal cortex elaborate hormones 
which are insulin antagonists, and it seems possible that a defect in such re- 
straining influences might lead to an unopposed and enhanced insulin effect 
which could produce severe hypoglycemia even in the absence of demonstrable 
pancreatic disease or the secretion of grossly abnormal amounts of insulin. 

The second possibility involved the actual presence of pancreatic disease. 
A review of this patient’s history discloses the occurrence of diagnostie data 
which, according to Whipple’s criteria, usually designate the presence of ade- 
noma of the islands of Langerhans. An important diagnostic point is that the 
symptoms provoked by hypoglycemia follow a pattern which is duplicated essen- 
tially in all attacks. In a patient who displays a definite pattern of symptoms 
there is, first, the history of attacks occurring during the fasting state; second, 
during the attack or after a prolonged fast the blood sugar falls below 50 mg. 
per cent; and, third, the patient becomes symptom-free immediately on the intra- 
venous administration of glucose. According to Whipple’s statistics about 80 
per cent of the adults whose disease fulfilled these diagnostic criteria were found 
to have operable islet tumors. 

It was on the strength of this evidence that this patient was subjected to 
operation, although we knew at the time that typical islet adenomata are prac- 
tieally unknown in children. Nevertheless, since severe and repeated attacks 
of hypoglycemia can lead to irreversible brain damage, it seemed proper that 
the patient be given the benefit of every doubt. Accordingly, an exploratory 
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operation was done. As you have heard, no tumor was found but a partial pan- 
ereatectomy was performed. Histologic examination of the removed pancreatic 
tissue showed considerable hypertrophy of the islets, a condition which duplicates 
what has been found occasionally in children and frequently in adults who have 
suffered from severe hypoglycemia. Although no islet tumor was found, it 
would seem that the great increase of islet tissue would justify the diagnosis of 
organie hyperinsulinism. 
Dr. Levine.—Are there questions about the diagnosis? 


AssISTANT ResmipeENtT.—I should like to ask Dr. Sehloss whether there is any 
way of differentiating preoperatively between adenoma of the pancreas and 
diffuse hypertrophy of islet tissue ? 

Dr. Scuioss.—There is apparently no clinical means of doing so. What, 
if any, is the exact relationship of the two conditions cannot be answered now. 
It is conceivable that the etiology of the two conditions may be dissimilar despite 
the fact that they cause identical symptoms, The true adenoma may be a neo- 
plasm while the diffuse hypertrophy could be a response to the stimulative effect 
of a hormone secreted by another endocrine gland. This would be somewhat 
analogous to the type of Grave’s disease caused by the thyrotropic hormone of 
the pituitary. 

Dr. Levine.—Now we are faced by the problem of therapy. After the 
partial pancreatectomy there was apparent improvement, with almost complete 
absence of symptoms for ten months. As Dr. Schloss has said, the reasons for 
the operation were first, that without it we could not rule out a tumor, though 
pancreatic adenomas are admittedly exceedingly rare in childhood; and, second, 
the danger of mental deterioration as a result of repeated seizures. 

The recurrence of the seizures brings up the question of further surgical 
treatment versus medical treatment. Dr. Schloss, what is your opinion about 
this? 


Dr. ScHioss.—Reports in the literature of cases in whom successive partial! 
panereatectomies have been performed have been very discouraging. Dr. Levine, 
have you ever seen a case where this has finally resulted in a cure? 

Dr. Levine.—Never, in children, where no adenoma has been present. 


Dr. Scuioss.—As for medical treatment, the patient could be treated with 
alloxan. As you know, this substance causes destruction of the islets and has 
been used experimentally to produce diabetes in laboratory animals. It has 
been used in the treatment of humans suffering from hyperinsulinism caused by 
diffuse islet hypertrophy. Talbot has reported improvement of one patient fol- 
lowing its use. This drug, however, is very toxic and can produce severe kidney 
and liver injury. I think I should prefer to hold it in reserve until more is 
known of its usefulness and dangers or until all other measures have failed and 
its employment seems imperative as a last resort. The third course would be 
to treat the boy symptomatically and this at the moment seems the method of 
choice. We will give him larger amounts of carbohydrate and at frequent inter- 
vals. This regimen has proved useful in similar cases. At the onset of hypo- 
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glycemic symptoms, which are clearly recognized by his mother, glucose will be 
given by intravenous injection. 

Vistrine Docror.—May I ask Dr. Schloss whether he is at all afraid of 
changing from a high protein to a high carbohydrate diet? Is there any danger 
in giving too much carbohydrate? 


Dr. Scutoss.—No doubt you refer to the possibility of overstimulation of 
insulin production. In the funetional hypoglycemias such as one sees in adults 
with no organie cause demonstrable, there is ample evidence that high carbo- 
hydrate diet makes them worse. In contrast to this patient, the blood sugar in 
these functional cases rises after a carbohydrate meal and then makes a sharp 
drop within one to four hours (usually two to three hours) accompanied by 
symptoms. This boy’s low point in blood sugar comes with prolonged fasting. 
It would seem that suitable dietary management in this case would consist of 
frequent small meals of fairly high carbohydrate content, with extra carbo- 
hydrate when prodromal symptoms suggest its need, in order to ward off attacks. 
If he ean be kept comfortable and free from severe attacks it is possible that 
there will be discovered some method of hormonal control of the islet hyper- 
trophy or even a direct insulin antagonist of therapeutic value. 


Case 2. Congenital Adrenocortical Insufficiency With Virilism 


Dr. WarREN Tepper (Assistant Resident in Pediatrics).—This white male 
infant, born Oct. 27, 1948, was admitted to the pediatric service of The New 
York Hospital on November 27 because of vomiting and poor weight gain. His 
parents were first cousins and of Italian descent. The mother was 28 years old. 
The pregnancy, except for spotting for one week in the first trimester, and the 
birth were normal. In the nursery the infant vomited small amounts of formula 
frequently ; this persisted after discharge on the sixth day. At 10 days of age 
he became cyanotic during bubbling, was admitted to another hospital and put 
in an oxygen tent. Right-sided tremors were noted and a blood culture was 
positive for hemolytic Staphylococcus aureus. The culture became sterile fol- 
lowing a course of intramuscular penicillin in high dosage but the vomiting 
continued. Lumbar puncture, subdural tap, gastrointestinal series, and barium 
enema were all negative. A roentgenogram of the chest on the fifteenth day of 
life demonstrated a left pneumothorax which cleared spontaneously. Two weeks 
after admission he had another transient episode of cyanosis. Despite a good 
appetite daily parenteral fluids were required to prevent dehydration. In the 
week prior to admission to The New York Hospital he had four to six loose, 
green, foul stools daily which diminished in frequency on a protein milk formula. 
At one month, he weighed 9 ounces less than at birth and was transferred to 
The New York Hospital. 

Examination revealed an extremely malnourished and dehydrated infant. 
He was active but irritable and sucked his fists hungrily. His respirations were 
shallow and rapid. The skin was olive-brown and mottled with fair turgor; the 
subeutaneous fat deposits were markedly depleted and the skin hung in folds 
which were particularly prominent along the inner aspect of the thighs. There 
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was a papular, erythematous, scaly eruption on the scalp. The anterior fontanel 
was open, 3 by 5 em., and depressed ; the posterior fontanel admitted a fingertip. 
The abdomen was distended and tympanitie and the liver edge was palpable 3 
em. below the costal margin in the midecostal line. The spleen and kidneys were 
not felt. The penis seemed comparatively large. The testes were in the scrotum, 
were of normal size, and had a firm feel. The prostate was not palpable by 
rectal examination. The extremities were cold and faintly cyanotic. There was 
no fever or sign of infection. Physical measurements were as follows: weight, 
2,820 Gm.; head circumference, 35.5 em.; chest, 33 em.; abdomen, 32 em.; stem 
length, 35 em.; total length, 55 em. His appearance is shown in the first slide 
(Fig. 2). 


hb 


Fig. 2.—Photograph of baby taken at 5 weeks of age, Dec. 2, 1948. 


Laboratory tests demonstrated a negative urinalysis. The blood counts and 
differential showed hemoglobin 22 Gm.; red blood cells 6,400,000, white blood 
cells 7,100; differential: 66 per cent lymphocytes, 4 per cent eosinophiles, 30 per 
cent polymorphonuclears. On fluoroscopic examination the heart appeared un- 
dersized and its transverse diameter was estimated to be one-third that of the 
thorax. 

Chemical examination of the blood on Nov. 27, 1948, showed: potassium 7.9 
mM per liter, sodium 130 mM per liter, bicarbonate 20 mM per liter, calcium 
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10.7 mg. per 100 ml., phosphorus 5.3 mg. per 100 ml., blood urea nitrogen 24 mg. 
per 100 ml. 

The relation of the more important examinations of the serum to the type 
of treatment given during the three-month period in the hospital is shown on 
the blackboard (Table 1). 

Despite the absence of diarrhea and vomiting from November 28 to Decem- 
ber 1, it may be seen that a customary food intake with small amounts of paren- 
teral fluids and added salt was associated with a progressive loss of weight and 
a reduction in serum sodium, chloride, and bicarbonate, elevation of blood urea 
nitrogen and increasing clinical signs of dehydration and collapse. Large quan- 
tities of parenteral fluids and added sodium chloride were started on December 
2 and the infant was given 22 ml. per day of adrenal cortical extract. By De- 
cember 4 the serum potassium had fallen and the sodium and chloride levels had 
risen but the bicarbonate content was still reduced, there was no weight gain and 
only slight clinical improvement. Even the chemical improvement was not main- 
tained on this regimen, as shown by the fall of serum sodium to 119 and the rise 
of serum potassium to 9.5 mM per liter on Dee. 6, 1949. During this period 
the infant was almost moribund on several occasions. Daily intramuscular in- 
jections of desoxycorticosterone acetate in oil in a dosage of 2 mg. were begun 
on Dee. 7, 1948. This was inereased to 4 mg. daily on December 10 and by 
December 14 on this dosage of desoxycorticosterone acetate combined with 20 ml. 
per day of adrenal cortical extract, 5 Gm. of added sodium chloride, 0.5 Gm. of 
sodium lactate, and total fluids up to quantities of 350 ml. per kilogram, chemi- 
eal control and real clinical improvement occurred. The latter was manifested 
by disappearance of the signs of dehydration, improvement in peripheral circu- 
lation, and by the general appearance of the infant. During the period from 
December 14 to December 20, parenteral fluids were discontinued and the ad- 
renal cortical extract was progressively decreased from 20 ml. per day until it, 
too, was discontinued, at which time the dosage of desoxycorticosterone acetate 
was increased from 4 to 5 mg. The infant showed rapid progress with marked 
weight gain during this period. On Jan. 8, 1949, the dosage of desoxycortico- 
sterone acetate was decreased to 2 mg. daily and on a customary formula with 
the addition of 3.5 to 5.0 Gm. of sodium chloride and 5 to 7 ml. of molar sodium- 
r-lactate, the infant continued to thrive. Between January 25 and February 1, 


when desoxycorticosterone was withdrawn and the amount of added sodium de- 
creased, the infant again lost weight and showed signs of dehydration and poor 
peripheral circulation associated with a slight but significant fall in serum 


sodium and a rise in serum potassium. As shown in the table, these changes 
were again reversed on resuming injections of desoxycorticosterone acetate and 
increasing the amount of added sodium. During the period of February 17 to 
23, when the dosage of desoxycorticosterone acetate was reduced to 1 mg. daily, 
there was no striking change in the serum chemistry but the infant was less 
active, ate poorly, gained weight more slowly, and looked less well. Increasing 
the daily dosage to 2 mg. on February 24 was again associated with clinical im- 
provement. 
(The infant was brought in. See Fig. 3.) 
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Dr. S. Z. Levine.—You can see that at 4 months this baby appears healthy 
and well nourished. The contrast with his appearance on admission, as you saw 
it in the photograph, is striking. The testes feel firm though not large. Re- 
cently, long, fine dark hair has appeared on the side of the face down to the level 
of the mouth. Although this is not more than is seen in some infants with no 
virilism, it is unusual in that it appears to be increasing rather than decreasing. 


Dr. Tepper, has a recent rectal examination been done? 


Dr. Teprer.—Yes, sir, by Dr. Barnett. 





Fig. 3.—Photograph of baby taken at 4 months of age, Feb. 24, 1949. 


Dr. Henry L. Barnerr (Assistant Professor of Pediatries).—I palpated a 


suggestive mass in the region of the prostate. 


Dr. Levine.—Are there questions about the story so far, before the infant 
is taken out? 


Visitine Docror.—Was any other therapy given besides that described? 


Dr. Tepper.—Yes. During this extended period the infant received several 
blood transfusions and was given penicillin and aureomycin for short periods 
because of mild respiratory infections. He received various forms of evaporated 
milk formulas, added vitamins A, C, and D, and at 3 months was started on solid 
foods. There has been no indication that these measures or any factors other 
than those shown in the chart had any specific influence on the progress of the 
infant. 
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VisitinG Doctror.—What other laboratory studies were made? 


Dr. TeppeR.—Repeated electrocardiograms showed changes which correlated 
with and were interpreted as being due to changes in potassium. These changes 
included elevation of the T wave during periods of hyperpotassemia and a 
decreased voltage in all deflections during periods of desoxycorticosterone acetate 
injection. Determinations of 17-ketosteroids for two twenty-four hour periods, 
done in Dr. Ephraim Shorr’s laboratory, showed 3.78 and 5.70 mg. per twenty- 
four hours. Injection of 8.5 mg. of adrenocorticotropic hormone showed no de- 
crease (patient: plus 1 per cent, control: minus 89 per cent) in circulating 
eosinophiles and no significant increase (patient: plus 10 per cent, control: 
plus 65 per cent) in the urie acid-creatinine ratio after four hours. He was 
given the Cattell Infant Intelligence scale at the age of 3144 months by Miss 
Elizabeth New. He scored a mental age of 4 months which is slightly ahead of 
his chronological age and seems to indicate that at the present time his intel- 
leectual development is on the high average level. 

Roentgenograms demonstrated no intra-abdominal masses or ealcifieation, 
aud bone age was interpreted as within normal limits. Repeated blood counts 
have been within normal limits except for an unexplained eosinophilia and rela- 
tively high percentage of lymphocytes. 


Dr. Levine.—aAt the time of admission, the appearance of this infant was 
characteristic of the type of severe malnutrition and dehydration in a one-month- 
old infant which could have been produced by a variety of conditions. It soon 
became apparent, however, that the underlying cause for the failure of this 
infant to thrive was an unusual one, and even after it was determined, the 
proper course of treatment presented many problems. Dr, Barnett, Miss 
MeNamara, Dr. Hare, and their group have just completed an extensive series 
of observations directed toward elucidating some of the problems involved, 
and Dr. Barnett will discuss this patient and describe some of their results. 


Dr. BarNett.—When seen here at one month of age, this infant presented 
certain unusual features which led Dr. Mosher first, I believe, to suspect that he 
might be suffering from adrenal insufficiency. His failure to thrive, the episodes 
of collapse, and the extreme degree of dehydration and anhydremia were not 
adequately explained by the history and findings. The probability of this diag- 
nosis being right was increased when the serum was found to contain a high level 
of potassium and a low level of sodium, and further, by failure of large quan- 
tities of water and sodium to correct these chemical changes and the dehydration 
even in the absence of diarrhea or vomiting. His subsequent dramatic response 
to desoxycorticosterone acetate and added salt, the reappearance of the symptoms 
and findings with their withdrawal and the absence of response to adrenocortico- 
tropic hormone, all served finally to establish the diagnosis of adrenal insuffi- 
ciency. Although his penis is relatively large and there appears to be beginning 
abnormal growth of facial hair, these two possible manifestations of virilism are 
not definite enough to be certain that they do not represent normal variation. 
However, the urinary excretion of 4.7 mg. of 17-ketosteroids per twenty-four 
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hours is elevated to the level normally found by Talbot and associates’ in pre- 
pubertal boys so that enlargement of the penis, growth of facial hair, deepening 
of the voice, acne, excessive growth and muscular development, and epiphyseal 


closure are expected to oceur precociously. It seems clear, then, that this boy 


has the type of adrenal disease first recognized and described in 1939 by Butler, 
Ross, and Talbot? and by Wilkins, Fleischmann, and Howard,* in which there 
is insufficiency primarily of the electrolyte controlling hormone or hormones and 
an excess of the androgenic hormone of the adrenal. Thelander and Cholffin,* 
Bratrud and Thompson,® and Darrow,® have described additional infants with 
this syndrome and although many aspects of it remain unclear, certain concepts 
have emerged. In all instances in which the adrenals were examined, bilateral 
hyperplasia was found. This type of hyperplasia is recognized more frequently 
in girls in whom it produces pseudohermaphroditism. It is of interest, however, 
as pointed out recently by Wilkins,’ that of the eighty-three reported cases of 
female pseudohermaphroditism due to congenital hyperplasia, associated adrenal 
insufficiency is known to have oceurred in only six; whereas of sixteen males with 
the same disturbance, ten had evidences of such insufficiency. It seems possible 
that the apparent greater incidence of congenital bilateral adrenocortical hyper- 
plasia in females may stem from the fact that pseudohermaphroditism is appar- 
ent at birth and is less frequently associated with adrenal insufficiency whereas 
in boys virilism is not manifest at birth and many may have died from the more 
frequently associated adrenal insufficiency before virilism had appeared and, 
therefore, without being recognized as adrenocortical hyperplasia. A further 
important fact to be learned from the reported cases of adrenal insufficiency with 
virilism is that in well over one-half of them congenital adrenocortical hyper- 
plasia occurred in other siblings, manifesting itself by similar findings in brothers 
or pseudohermaphroditism in sisters. 

[ should like to point out some features of the condition exemplified by the 
infant we are presenting today. From the table it may be seen that despite 
an initial response to adrenal cortical extract with added intake of sodium 
chloride, sodium lactate, and large amounts of fluid, persistent control of the 
signs and symptoms of insufficiency was achieved only after a relatively enormous 
dosage of desoxycorticosterone acetate was additionally given. Once the insuffi- 
ciency had been controlled, much smaller doses of all the therapeutic agents were 
effective. At one point in the course of treatment of this patient when both 
desoxyeorticosterone acetate and adrenal cortical extract were being given, de- 
ereasing the amount of adrenal cortical extract from 20 ml. to none had little if 
any discernible effect, whereas during a subsequent period when he was receiving 
no adrenal cortical extract, decreasing the dosage of desoxycorticosterone acetate 
from 2 mg. to none and even from 2 mg. to 1 mg. produced a striking change. 
We cannot, however, assay the relative potency of the two compounds in con- 
trolling water and electrolytes in this patient from these observations since ad- 
renal cortical extract was probably being given in excess of the patient’s needs 
when it was decreased, whereas when the dosage of desoxyeorticosterone was de- 
creased he was close to his minimal requirements for exogenous electrolyte and 
water controlling hormone. At no time during the period when he was receiving 
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such enormous dosages of desoxycorticosterone acetate did he show roentgen- 
ographie evidence of cardiac enlargement or clinical edema which would suggest 
overdosage of the hormone. At the present time, at the age of 4 months, the 
patient seems to be well controlled on the regimen described, which consists of a 
regular infant diet with 3.5 Gm. of sodium chloride and 0.8 Gm. of sodium 
lactate added to the formula and the daily intramuscular injection of 2 mg. 
desoxycorticosterone acetate in oil. From Darrow’s observations,® we have con- 
sidered the advisability of including the addition of potassium chloride to this 
regimen. However, from data derived from detailed observations on his elec- 
trolyte balances with varying intakes of sodium, chloride, and potassium, which 
are reserved for later publication, it appears that he does not need potassium in 
excess of the amount he is receiving in his milk. 


Dr. Levixne.—Would you be willing to venture an opinion as to the prog- 
nosis, Dr. Barnett ? 


Dr. Barnett.—The number of cases in which this abnormality has been 
diagnosed before death and in whom follow-up observations were made is so 
small and the progress of the few who have been followed varies so greatly that 
no reliable prediction concerning this patient’s future is possible. From what 
we do know, the prognosis is not very hopeful. The patient described by Butler, 
Ross, and Talbot® in 1939 is still alive at the age of 11 years and shows persist- 
ence of his water and electrolyte disturbance, deep pigmentation, extreme viril- 
ism, and dwarfing. Thelander’s patient® died at 6 years with measles. His need 
for hormone had also persisted and extrapolation of his rate of growth suggested 
that his ultimate height would have been below average. The poor response to 
infections suggested in this patient has been apparent in others. Darrow’s 
patient’® died at about the age of 4 years and showed diffuse enlargement of the 
adrenals and an enlarged heart. The patient reported by Wilkins, Fleischmann, 
and Howard® died at 344 years of age when an excess salt intake was inad- 
vertently interrupted. 


Visiting Docror.—May I ask Dr. Barnett about the effect of this severe 
metabolic disorder on mental growth? It has been stated that at present the 
patient’s mental age is normal or above. If he survives, what is his prognosis in 
this respect? 

Dr. Barnett.—The children reported by Butler, by Darrow, and by Wilkins, 
showed definite evidence of mental retardation. Thelander’s patient, on the 
other hand, exhibited normal mental development, and with psychiatric help and 
through an intelligent attitude of everyone concerned, including not only the 
parents but neighbors, nursery school teachers, and others, he did very well in 
his emotional adjustment. 

The difficult emotional adjustment which confronts this patient and his 


family presents a problem of equal magnitude to that posed by his metabolic 
difficulties. The problem has been approached initially by the pediatrician, tak- 
ing advantage of the relationship which has already been established. An at- 
tempt is being made to help the parents to accept first intellectually and then 
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emotionally the baby’s differences from other children. Since his differences 
will be primarily sexual manifestations, their own attitude toward sex must be 
examined in order for them to face realistically their emotional reaction to the 
child. At a later time the family may need the help of a fully trained psychi- 
atrist, and the present role of the pediatrician is to prepare them for this. The 
question of future pregnancies has been discussed and the occurrence of similar 
disorders in siblings described. This was done after considerable preparation 
and did not appear to be too immediately disturbing. No pregnancies are con- 
templated for the next year or two, during which time there will be opportunity 
for further discussion. 


Dr. Levine.—It seermag clear at the present time that there are at least three 
distinet functions of the hormones of the adrenal cortex. Desoxycorticosterone 
acetate is at least one of the hormones which controls water and electrolyte ex- 
eretion, and we have adequate evidence of such insufficiency in this patient. The 
17-ketosteroids are among the hormones responsible for the development of some 
of the secondary sexual characteristics, and the increased urinary excretion of 
this hormone in the urine and the clinical suggestions of beginning virilism are 
strong evidence for an excess of this hormone. Hyperplasia of the androgenic 
cells may actually be responsible for failure of the other cells to function. Are 
there any evidences of disturbance in the 11 oxysteroids, which are concerned 
with sugar-fat-nitrogen metabolism ? 


Dr. Barnerr.—Evidence for sugar-fat-nitrogen hormone deficiency has not 
been prominent in the reported cases. Our patient’s episodes of cyanosis and 
collapse during the first month of life could have been due to hypoglycemia. 
This suggestion is strengthened by the finding of a blood sugar value of 36 mg. 
per 100 ml. here. However, there have been no further evidences of disturbance 
in this area, so that it seems likely that either he has none or that it is of such 
a slight degree-that regular feedings would be sufficient to prevent periods of 
hypoglycemia. I would suspect that he might not tolerate prolonged periods of 
fasting well. 

Visitinc Docror.—Were there changes in blood pressure during the periods 
of varying control? 

Dr. Barnert.—There did not appear to be. There were at least no periods 
of definite hypotension or hypertension that could be correlated with his chang- 
ing status. 

Visttinc Docror.—Is there any possibility of the signs and symptoms of 
adrenal insufficiency in this infant disappearing so that later he will not require 


hormone and added salt? 


Dr. Barnetr.—In the last few years Dr. Jaudon of St. Louis has empha- 
sized a syndrome characterized by nausea, regurgitation, vomiting, eventual de- 
hydration, and collapse, accompanied by excessive renal loss of sodium chloride 
and water. He attributes the cause of the syndrome to a temporary absence or a 
physiologic low supply of the electrolyte and water-controlling hormone of the 
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adrenal glands, and has presented evidence" to demonstrate that adrenal cortical 
hormones and salt are of specific therapeutic value in these infants. In these 
infants, therapy can eventually be discontinued and there has been no laboratory 
or clinical evidence of virilism. We have not seen any infants here who we 
thought belonged in this category and although Jaudon’s evidence for the exist- 
ence of such a syndrome is suggestive, we cannot accept it unqualifiedly. Of the 
patients who have shown adrenal cortical insufficiency associated with virilism, 
the need for continued therapy with desoxycorticosterone, salt, or both has per- 
sisted in all instances and this is what we must expect, therefore, in this infant. 


Dr. Levine.—We expect to see this patient at frequent intervals and will 
hope to present him for a follow-up at some future date. 
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Case 3. Cholelithiasis in Childhood 


Dr. Levine.—The third child on our list today has been discharged. We 
present her case not as a diagnostic or therapeutic problem, but because it illus- 
trates a surgical condition which is relatively infrequent in childhood. 


Dr. Saran Marreson (Intern in Pediatries).—B. G., a 54-year-old white 
girl of Italian parentage, was admitted to the New York Hospital in December, 
1948, with the complaint of recurrent abdominal pain since the age of 3 months. 
With the introduction of solid foods to the diet, she began to have attacks of 
abdominal pain associated with nausea and vomiting. Until 3 years of age the 
episodes occurred once or twice a month. From then until the time of admission 
to the hospital the attacks became more severe and occurred two to three times a 
week. Each lasted about two to three hours and was accompanied by nausea 
and vomiting. The mother stated that the pain seemed to be related to the eat- 
ing of fatty foods. No jaundice was noted. On a low fat diet the severity and 
frequency of the attacks diminished. However, the patient repeatedly com- 
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plained of a dull ache in the abdomen, usually on the right side, which remained 
more or less constant between the acute episodes. Plain roentgenograms of the 
abdomen at 4 years of age revealed calcific densities in the right upper quadrant 
which were interpreted as gallstones. 

On admission, the positive physical findings were voluntary spasm and ques- 
tionable slight tenderness to deep palpation in the right upper quadrant, and a 
smooth, nontender liver edge palpated 1 em. below the right costal margin. 

Laboratory studies including complete blood examination, liver function 
tests, and sedimentation rates, revealed no evidences of a hemolytic anemia, in- 
fection, or liver disease. 

Dr. Levine.—Before we hear about what was found and done at operation, 
[ shall ask Dr. Dale to present the x-rays (Fig. 4). 


Dr. Joun H. Dare, Jr. (Assistant Professor of Pediatries in Radiology ).— 
Oral choleeystography showed a well-filled gall bladder which appeared normal 
in size, shape, and position. There were two calcific densities in the fundal 
region and another ovoid density in the region of the eystie duct. Examination 
of the gastrointestinal tract revealed an elongated, narrowed, pyloric canal with 
evidences of retention of the barium meal. The duodenal swing was wider than 
usual. It was thought that there was moderate pylorospasm and possibly en- 
larged lymph nodes in the region of the head of the pancreas accounting for the 
widened duodenal loop. 

Dr. Levine.—Does anyone have any questions before Dr. Matteson goes on 
with the deseription of the operation and subsequent course ? 


Dr. Marreson.—At operation, the gall bladder was exposed and found to be 
thickened and edematous but not inflamed. The gall bladder was adherent to 
the second portion of the duodenum, accounting for the widened duodenal swing. 
The structures within the loop of the duodenum were normal. External exami- 
nation of the gall bladder failed to reveal any evidence of a eystie duct. On 
opening the organ, two green stones were found in the fundus. The cystic duct 
seemed to be almost lacking and was represented by a few mucosal folds simu- 
lating the valves of Heister. Caught within these folds was a long, spiral-shaped 
gallstone. The gall bladder appeared to unite direetly with the common duct. 
No ealeuli were found in the latter. The gall bladder was removed. The patho- 
logie report was ‘‘chronic cholecystitis with cholelithiasis. ’’ 

Reeovery was uneventful and the child was discharged ten days after opera- 
tion. Follow-up during the past two months has revealed a complete freedom 
from all previous symptoms. 


Dr. Levine.—I am sorry we do not have this patient here, but when last 
seen she showed no positive findings except for her healed abdominal incision. 
The liver was not enlarged. I will call on Dr. Dale to diseuss choleeystitis and 
cholelithiasis in childhood. 

Dr. Date.—Gall bladder disease in childhood has been considered to be rare. 
The diagnosis is seldom entertained and many eases are diagnosed only at the 
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time of operation for some other intra-abdominal condition or at autopsy. In 
1938, Potter reported a total of 432 cases of gall bladder disease in children 
collected from his material and from the literature. Of these, 306, or approxi- 
mately 70 per cent, had cholelithiasis. Ladd and Gross state that cholelithiasis 


is far more common in childhood than acute cholecystitis. 

The symptoms are similar to those noted in adults but are less well localized. 
Referral of pain to the shoulder or the back is not the rule in children. The 
chief symptoms are periumbilical or right upper quadrant pain associated with 


Fig. 4.—A, Oral cholecystography demonstrating the presence of gallstones and _ the 
stone in the cystic duct. B and C, Preoperative and postoperative changes related to the 
pylorospasm, and widened swing of the duodenum, shown at operation to be secondary to ad- 
hesions between the gall bladder and the duodenum. 
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nausea and vomiting. There is usually fever. Physical examination may reveal 
tenderness in the right upper quadrant associated with spasm. Occasionally the 
distended gall bladder may be palpated below the right costal margin. In young 
children the condition is usually diagnosed as acute appendicitis. The diagnosis 
of gall bladder disease in childhood is best made by oral cholecystography. 

Most authors are in agreement that the major:ty of cases of gall bladder 
disease in children are attributable to congenital anomalies of the biliary system, 
systemic infection, upper respiratory infection, infection of the gastrointestinal 
tract, or to parasitic infestation. The fact that the incidence of gall bladder 
disease has not decreased with the lowering of the incidence of typhoid fever 
suggests that there has been overemphasis of the importance of the latter in the 
production of gall bladder disease. Cholelithiasis is frequently associated with 
the congenital hemolytic anemias. In fact, the presence of gallstones should 
alert the clinician to the possibility of the existence of one of this group of 
anemias. Cholelithiasis may result from biliary stasis secondary to malformation 
of the extrahepatie biliary system, from infection of the gall bladder, spasm of 
the ampulla of Vater, extrinsie pressure of enlarged lymph nodes on the common 
duet, or from inflammation of the common duct. In this case, it would seem 
probable that the malformation of the cystic duct was the responsible factor in 
the production of the infection and the gallstones. 


The treatment of choice is operative. If there is no evidence of infection, 
as is the ease in the hemolytic anemias, the stones may be removed and the organ 
left in place. If infection is present, cholecystectomy is the operation of choice. 


Visiting Docror.—Was there anything unusual about the composition of 
the stones? 

Dr. Date.—The gallstones removed in this ease were composed chiefly of 
bilirubin, the most common type of stone found in gall bladder disease in 
childhood. 
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lamps illness mimics so closely the symptoms of organic disease 
that its recognition as a clinical entity is an important advance of modern 
physical diagnosis. Case reports for the most part have emphasized psycho- 
somatic illness in the adult. Recent statistics compiled at the Lahey Clinic’ 
showed that in 27 per cent of 1,000 consecutive adult medical admissions com- 
plaints were of nervous and mental origin only. In another 13 per cent of these 
patients organic and functional symptoms were combined. Such reports have 
prompted us to examine our pediatric records. 

A new awareness of functional disorders is demonstrated in the medical 
service of the Children’s Hospital of Pittsburgh. In 1941 the diagnosis of 
**psychosomatie illness’? was made in only twenty-eight cases of 2,068 medical 
admissions. However, during the past six months, from an admission census of 
1,328 patients, our medical records describe twenty-four eases of uncomplicated 
psychosomatic disease in children. These statistics do not imply a new trend 
in childhood illness but rather indieate a change in our evaluation of the 
pediatric patient.? 

EVOLUTION OF PEDIATRIC PSYCHIATRY 

It is not a purpose of this paper to trace the growth and development of 
pediatric psychiatry. This has been described elsewhere by Kanner,’ who has 
reviewed in detail the evolution of child mental health programs. Today-.certain 
factors still complicate the approach to psychosomatic illness in the child. For 
example, the acceptance of such a diagnosis as behavior problem is difficult for 
parent and physician alike. Arriving at this diagnosis by the usual methods 
of exclusion of organic disease is expensive. Correction of the inorganic com- 
plaints, employing the erude techniques at our command, may be tedious and 
at times quite unsatisfactory. These difficulties constitute the growing pains 
of pediatrie psychiatry. 

APPROACH TO THE EMOTIONALLY DISTURBED CHILD 

To the clinician, paradoxically, failure to recognize organic disease seems 
a far more serious oversight than neglect of a behavior problem. Why should 
this be? There are certain fundamental emotional demands in this age period. 

From the Department of Pediatrics, University of Pittsburgh and the Children’s Hospital 
of Pittsburgh. 
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No description, however graphic, portrays so well the innermost emotions of a 
group as does the child who mirrors without distortion all conflicts within the 
family. Reflected in the emotional outlook of the pediatrie patient is an image 
of the good or bad home environment. 

Primary causes of misbehavior include personality oversensitivity, conflicts 
with home influences, problems of growth and development, pressure of 
education, and the frustration of instinctive drives. Some combination of these 
often represents the uncertainties which bring the functionally imbalanced 
child to the physician. 

NOMENCLATURE AND DIAGNOSIS 

We have preferred to leave the distinet classification of our cases to the 
psychiatric consultant. The Committee on Statistics of the American Psychiat- 
ric Association has classified the usual psychoneuroses into six separate types: 
hysteria, psychasthenia, hypochondriasis, anxiety state, neurasthenia, reactive 
depression (a simple situational reaction), and a mixed group. These diagnoses 
are readily applicable to the cases presented below. Diagnostic techniques may 
be simplified also. The first step is elimination of all possible organie foci of 
disease. Next an evaluation of emotional influences is necessary. Finally there 
is formed a diagnosis which elassifies the etiology of the illness rather than the 
ehild. 

DIRECT AND INDIRECT THERAPY 


The clinician who follows a scheme of systematic analysis should be able 
himself to evaluate, diagnose, and initiate therapy in the majority of cases. 
Adjustment of the child rather than mere elimination of symptoms is his 
primary aim.® With the family he approaches directly the genesis of the 
child’s behavior problem. The community provides the indirect social, economic, 
and religious agents necessary for readjustment of distorted family relation- 
ships. Where the psychoneurosis is of serious consequence or where organic 
mental illness is a factor, only the child psychiatrist is equipped to direct 
patient guidance. For these refractory cases clinies affording specialized 
therapy are available.‘ 

CASE PRESENTATIONS 

We present five cases selected from among fourteen children, diagnosed 
as uncomplicated psychosomatie problems, admitted to the medical service of 
Children’s Hospital of Pittsburgh between May and September, 1948. The 
sixth ease presented is taken from our outpatient department records during 
this period. These patients range in age from 2 to 13 years. Each illustrates 


bizarre behavior patterns which are characteristic of childhood psychosomatic 


illness.’ 

Case 1.—The first ease is described in some detail to illustrate its far- 
reaching ramifications of social, economic, and religious significance. 

L.. W., a 10-year-old white girl, was admitted July 29, 1948, with a chief 
complaint of daily attacks of sharp, substernal pain lasting one-half to two 


hours. 
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Past Medical History—tThe mother stated the child had been ‘‘sensitive’’ 
since birth. A 2-month premature infant weighing 5 pounds at birth, L. had 
**practically lived on whiskey’’ for the first five months of her life. The child 
began to speak at 12 months and walked at 17 months. The past medical 
history was negative for acute infectious or chronic disease. From July 20 to 
July 27, 1948, the child had been a patient at a local hospital where only a few 
attacks had been modified by phenobarbital sedation. Because she was ‘‘an 
unmanageable neurotic’’ she was discharged. 

Family History.—The father, aged 32 years, was a hard-drinking coal 
miner in good health. The mother, aged 28 years, described herself’ as 
She suffered frequent palpitations of the heart and complained 
of chronic fatigue. There was no history in the family of mental disease or 


; 


*“nervous.’ 


chronic illness. 

Present Illness—The attacks began one month prior to admission; they 
were manifested by substernal pains of crushing nature which the patient 
stated ‘‘eut off my breath.’’> Such attacks, oceurring between 7 p.m. and 1 
A.M., had been noted on all but six nights in the past month, lasted from one- 
half to two hours, and left the child completely exhausted. During an attack 
the mother would hold the child, who was extremely emotionally upset, and 
often would ery with her, advising her ‘‘to scream and get the poison out 
of her system.”’ 
gag and vomit mucus; the mother would then give her small amounts of 
whiskey, which partially relieved her. Following a typical attack the 
child would fall into a deep sleep. 


As the outbursts became more prolonged the child would 


Such episodes occurred always in the absence of the patient’s father, 
either while he was working on the night shift or out ‘‘at the elub.’’ The 
child could foretell an attack a few minutes before its onset; she had never 
bitten her tongue or been incontinent in an attack. 

Physical Examination.—The patient was asthenic, pale, and tense; she did 
not appear acutely ill. Physical examination was negative except for a general- 
ized hyperrefiéxia and a nervous tenseness of the abdominal wall on palpation. 

Laboratory Studies—X-rays of the chest and gastrointestinal tract, as well 
as choleeystogram, electrocardiogram, electroencephalogram, and pneumo- 
encephalogram were essentially normal. Routine urinalysis, complete blood 
count and sedimentation rate, serology, and spinal fluid examinations were all 
reported normal. 

Course in the Hospital—aA fat-free diet was prescribed for the child at the 
time of her admission. Psychiatrie interviews were arranged. 

Attacks in the Hospital—During the first week of hospitalization the child 
had nightly seizures of which the following, a description of the attack oceurring 
at 7 p.m. on the day of admission, is typical : 


The patient first began to complain loudly of left-sided chest pain. When 


seen by the house physician she was clasping her heart and rocking back and 
forth in bed, moaning loudly. After a few minutes she began to gag and 
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choke, spitting up a considerable quantity of frothy mucus. Examination 
disclosed her blood pressure during the attack to be 78/56; normal sounds 
were auscultated over the heart. The apical rate was 88 per minute. 
Peristalsis was normal and there was no muscle splinting over the abdomen. 
The chest was clear to auscultation. There was no tenderness elicited on 
pressure over the xiphoid process nor did pressure on the ribs modify the 
pain. 

The patient had had a slice of toast and a glass of skimmed milk immedi- 
ately preceding the attack but did not vomit stomach contents. At one time 
during the attack she requested whiskey ‘‘which helped me at home.’’ The 
attack was relieved by a hypodermic of sodium phenobarbital and the patient 
dropped off into a deep sleep. 

Therapy.—During the first week attacks were controlled by sedatives, while 
the child was evaluated clinically and organie disease ruled out as carefully as 
possible by the tests described above. Mild suggestion to the patient that some 
relief might follow the x-ray studies did not alter the pattern of her attack.® 

After completion of the negative studies, psychotherapy was begun. At 
first L. was told that she would not be sent home until her attacks had 
ceased. Rapport was established after several interviews and aeration of her 
views on home conflicts was encouraged. After she had been reassured that 
family troubles would be cleared up her personality changed; she became cheer- 
ful, alert, and helpful. She was rewarded for improvement by assignment as 


helper in caring for a few of the younger patients on the ward. She responded 
well to this treatment and remained free of attacks from Aug. 7, 1948, until her 
discharge on August 12. 

Social Service Investigation of the Patient—The patient had good relation- 
ships with teachers, friends, and neighbors, as well as her sisters. She had 
always been shy and reticent and her intelligence was estimated to be above 


normal for her age. 

First Social Service Interview With Mother——During the interview the 
mother manifested many nervous complaints and stated that she often felt ill and 
nauseated ‘‘just like L.’’ The mother described the father as drunk and abusive 
to her and to the children. He gambled heavily and they had quarreled fre- 
quently. Although in the past he had seldom struck the children, he often 
threatened to choke them ‘‘if they didn’t keep quiet.’’ However during the 
week prior to L.’s admission, the father had beaten the younger son (aged 
8) several times. The boy had run away from home on two of these occasions 
and the mother said he, too, was a problem child. 

The mother stated the patient seemed to fear the dark, to fear storms and 
loud explosions, and to fear that the father would choke her mother or her- 
self..° She frequently lay awake at night asking repeatedly whether her 
father would come home drunk. The mother stated that she was unable to 
divoree the father because of their religious belief, but she only ‘‘tolerated 
him for the sake of the children.’’ 
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Social Service Interview With Father—Although evasive in his answers 
early in the interview, the father at length stated that perhaps several quarrels 
with his wife in the presence of the patient had made the child nervous. He 
said he had never touched L., but had once or twice threatened her. He confided 
that he had drunk and gambled during the early years of his marriage, but in 
the past two years, realizing his family life was insecure and the home atmos- 
phere was bad for the children, he had tried to stay sober and stop squander- 
ing money. He felt that his wife would not forgive him for past grievances 
and would not help him in the attempt to create a good family life. For three 
months she had refused to sleep with him, and occasionally she would not 
speak to him for several days at a time. 

At the conclusion of the interview it was suggested to the father that the 
mother and children were fearful of abuse and were frightened by lack of 
security in the home. With this simple explanation as the probable source 
of the child’s illness the father agreed to cooperate in changing the family 
atmosphere, to show concern for his wife’s poor health, and to discipline his 
own habits. 

Second Social Service Interview With Mother—During the second inter- 
view the mother was encouraged to be more tolerant of the father in his attempt 
to reform, to forget past grievances, and to seek encouragement from the local 
social service counsellor, who was given a summary of this case. She was re- 
assured about the prognosis of the illness of her probiem children. She was also 
offered the service of a medical clinic for evaluation and treatment of her 
personal health problem. Finally, she was urged to seek the advice of the local 
priest whom she trusted and had known since childhood. 

Disposition of the Case——The social service worker in this family’s com- 
munity was given responsibility for rehabilitation of the patient and her family. 
It was her report on family conditions, undertaken at the referring physician’s 
request, which had focused attention on important environmental factors in 
the case. 

The referring physician was sent a detailed summary of the case. He 
assumed responsibility for medical care of the family. 

The local priest, who showed great interest in the case, undertook the 
program of spiritual guidanee which has ultimately proved most efficacious 
in resolving many of the parents’ differences. 


Case 2.—Our second ease, seen in the outpatient department of the Chil- 
dren’s Hospital in September, 1948, illustrates still another type of psycho- 
somatic problem. In this instance a chance remark of the parent led to the 
uneovering of a whole series of difficult family conflicts. 

L. M., a 5-year-old white girl, was examined on Sept. 19, 1948. Her 
chief complaint was anorexia and vague abdominal pain, and sore throat of 
twenty-four hours’ duration. Past medical history was essentially negative. 

Family History—The mother, father, and a sibling aged 15 months were 
all living and well. There was no family history of chronic disease. The 
mother, aged 24, was a college graduate. The father, aged 30, was an office 
clerk with a high school education. 
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Present Illness——During the past month the child had manifested anorexia 
with slight, generalized abdominal pain occurring always during or immediately 
following the evening meal.'' These symptoms became aggravated at the 
child’s bedtime, and she often stayed awake demanding sympathy until her 
father had gone out for the evening. The child would fall asleep after his 
departure. She had never vomited or gagged, but showed her discomfort by 
groaning and whimpering aloud. Her bowel movements were regular and she 
had no urinary complaints. She had developed a mild upper respiratory in- 
feetion one day prior to her visit to the clinic; this was the primary concern 
of the mother. 

Physical Examination.—The patient was intelligent, talkative, well de- 
veloped and well nourished; she did not appear acutely ill. Positive physical 
findings included a nasopharyngitis and a few excoriated areas about the 
labia and reetum. 

Additional Information.—Beecause of the peculiar pattern of the above com- 
plaints, the mother was questioned more closely when the physician had finished 
his physieal examination of the child. The parent stated that she believed the 
patient resented any affection of the father for the mother or the patient’s 
sibling. The child would greet the father as he returned from work just before 
supper with the announcement, ‘‘I’ve been sick all day.’’ This would provoke 
him to accuse the mother of neglecting the child and thus set the stage for 
several family arguments in the course of an evening. L.’s symptoms of 
anorexia and abdominal pain would begin if the father did not feed her or 
hold her on his lap during the evening meal. These complaints were ag- 
gravated by any attention the father might give the mother or sister during 
the remainder of the evening. 

The mother said that since the birth of her younger child the husband 


usually went out every evening, sometimes not returning home at all. She 
confided that she and her husband had not been sleeping together since her 
last pregnaney. She added that when the father did sleep at home, the patient 
would insist upon sleeping with her mother. The mother commented that she 
felt all this was because the child ‘‘knew too much’’ and ‘‘was jealous’’ of 
her mother, as well as her sister. She said her husband aceused her of not 
loving L. as well as her sister, and was flattered by the child’s demonstrations 


of affection. As a result, he neglected the younger sister. 

The patient was given a prescription for her cold and the mother was 
admonished to return with the child to the Neurology (Behavior) Clinie the 
next morning. 

Social Service Follow-Up.—tThe mother failed to keep the appointment at 
the Behavior Clinie. A social service worker was asked to interview the family. 
The mother was telephoned but was unable to make an appointment for an inter- 
view at the hospital. She reluctantly agreed to a home visit by the social worker. 

First Social Service Interview With Mother—The mother said the family 
had moved to Pittsburgh twenty months previously, but had not made any new 
acquaintanees. She eagerly confided that the patient was a masturbator; she 
had noted this first when she had returned from the hospital with the new 
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baby. L. was deseribed by the mother as rubbing her thighs and genital areas to 
stimulate herself, working up a perspiration and seeming to achieve climax." 
The child had told the mother she had seen her aunt doing this. The aunt had 
eared for the patient while the mother was at the hospital. 

Prior to the time the mother had gone to the hospital the child had slept 
in the same room with her mother and father. When in the fifth month of 
her second pregnancy the obstetrician had restricted the mother’s sexual 
activity, the father had suggested the mother and L. sleep together in a bed- 
room separate from him. During the past fifteen months the mother had been 
unable to change this arrangement. The baby slept alone in a crib in an- 
other bedroom, for L. refused to sleep on the cot provided for her there. 

The social worker observed that the 15-month-old sister was obviously 
her mother’s favorite.“ All play centered about the baby, and if the patient 
tried to play with her sister’s toys, she was immediately disciplined by her 
mother. This would provoke a stormy family scene. 

Second Social Service Interview With Mother.—A second home interview 
was held on Sept. 23, 1948. At this time the mother questioned whether she 
might regain her husband’s attention by taking a position in the office with 
him, leaving the children in the care of a nursemaid. It was pointed out to the 
mother that her duty was gradually to break L.’s habit of sleeping in her 
bed, and to turn her attention from sexual abuse. The mother was horrified at 
the suggestion that she might take the first step toward renewing relations 
with her husband. The social worker attempted to persuade her to seek 
advice from the local Child Guidance Center. Despite frequent follow-up at- 
tempts by the social agencies and the center the mother continued to disregard 
the problems of her child, refusing further interviews or counsel and stating 
she was ‘“‘sorry she had ever begun this business.’’ 

Disposition of the Case-——Unfortunately, we have as yet no means of en- 
forcing our prescription for psychotherapy in eases such as the above. The un- 
satisfactory disposition of the case illustrates well the resistance of a modern 
family to even the most tactful attempts at psychiatric guidance. Such an 
attitude constitutes a very real obstacle in pediatric psychiatry today. 


Case 3.—This case demonstrates thorough study of a typical behavior prob- 
lem." 

F. H., a 28-month-old white female child, was admitted Aug. 30, 1948, 
with a chief complaint of temper tantrums and hyperactivity of two months’ 
duration. 

Past Medical History.—This disclosed a normal birth and developmental 
background. The patient had been painstakingly trained in her bowel habits 
by the age of 10 months. There was no history of acute infection or chronic 
disease. 

Family History.—There were no siblings. The mother, aged 27, had haa 
two years’ training as a nurse; she complained of bad nerves. The father, a 
pharmacist aged 28 years, was in good health. There was no history of organic 
familial disease. 








THE JOURNAL OF PEDIATRICS 


History of the Patient’s Iliness—The patient had always been restless and 
unmanageable, but the mother had noted a decided change for the worse in the 
child’s conduct during the past two months. At this time the family had 
moved into a new two-story apartment and F. had refused to sleep in her new 
room or bed on the second floor. The child insisted instead that she sleep 
downstairs on the couch near her parents. She often picked up dirt, cigarettes, 
or grass and ate them, even though she was spanked severely for such actions. 
When spanked she became completely wild; when confined to her room for 
punishment she would seream at the top of her lungs, often for as long as one 
or two full hours.*° 

Physical Examination.—The patient was well developed and well nourished, 
uncooperative and irritable; she resisted the examination with screams and 
several times attempted to bite the examiner. There were no unusual physical 
findings. A thorough neurological examination revealed no abnormalities. 

Laboratory Studies—Blood and urine studies, serologic examination, sedi- 
mentation rate, and chest x-ray were all reported as essentially normal. Studies 
for heavy metal poisoning were negative. Therapeutic vitamin therapy with 
moderate sedation had little effect upon the tantrums. Two psychometric tests 
(Cattrell and Merrill-Palmer) given at this time showed the child to have a 
mental age of about 22 months, interpreted by the psychologist to reflect neglect 
of the patient's abilities by her parents. 

Course in the Hospital—Because parental visits precipitated loud out- 
bursts, the family was requested not to visit the child. The mother retaliated 


by having the child moved to a private room where she might exercise unlimited 
visiting privileges. Despite large doses of phenobarbital and reassurance by 


the nurses, F. was completely unmanageable, passing from one tantrum to 
another whenever she was left alone. These outbursts were characterized by 
crying, lusty screams, and sustained physical activity. 

Finally on Sept. 3, 1948, her parents were prevailed upon to return the 
child to a ward with children of her own age. By September 7 the patient 
was much improved. She had had no further tantrums and was responding 
well to the affection of the nursing staff. She had begun to play with her 
fellow patients and demonstrated an alert mind and pleasing temperament. 

At the time of her return to the care of the referring physician on Sept. 
21, 1948, the patient had changed completely in personality and exhibited no 
further emotional displays. Her mother was reassured and given counsel 
during weekly visits to the pediatrician. In an interview on Dee. 21, 1948, 
the parents said both they and the child had profited by the family physician’s 
advice and were much happier. There had been no recurrence of F.’s temper 
outbursts. 

Social Service Interview With Mother—The mother was an exceedingly 
well-groomed and comely woman who was very conscious of her economic in- 
dependence. She stated that she had been greatly upset two years previously 
by the death of her mother, upon whom she had been wholly dependent for 
love, security, and advice. Following the death of her father one year previ- 
ously, she had begun to feel ‘‘terribly alone and insecure.’’ She related that 
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oftentimes her nervous energy became so great that she would stand in the 
middle of the floor and scream and ery at the top of her lungs—all actions 
which the child, when frightened, would imitate. 

Second Social Service Interview With Mother.—The mother felt that on 
her husband’s return from service he had attempted to understand her 
nervousness and frigidity, but lately he had begun to stay out late and to 
ignore his wife except when criticizing her. He had arranged the new apart- 
ment so that he and his wife slept in twin beds. Recently he had become de- 
manding, short-tempered, and had told his wife on several occasions that she 
“‘was spoiled and needed a good spanking like F.’’ In the past two months 
he had retaliated, whenever the patient threw a tantrum in his presence, with 
a severe spanking. When annoyed by the child, he disciplined her by sending 
her to bed without supper or shutting her in a darkened room, advising her 
to ‘‘ery all she wanted to.’’*® 

Disposition of Case—A program of de-emphasis of the mother’s home 
activity and an opportunity for her to study interior decoration, home planning, 
and engage in community activity was arranged. The child was provided 
with nursery facilities under supervision of a trained psychologist. The parents 
were referred to their family physician who was able to adjust the parents’ 
emotional misunderstanding and their mismanagement of the child. 


Case 4.—This ease presents a slightly different approach and is included 
to illustrate the advantages when therapy of the patient is conducted in a con- 
valescent home. Such facilities usually place an inereased economic demand 
upon the parents. However, where symptoms persist and where the etiology 
of the illness remains obscure, this type of therapy has proved most success- 
ful.*® 

J. C., a 13-year-old Italian youth, was admitted Aug. 25, 1948, with a 


chief complaint of nervousness and vomiting associated with weight loss 


during the three weeks prior to admission to the hospital. 

Past Medical History—The parents described a normal birth and de- 
velopmental history for this boy. There was no history of acute or chronic 
diseases. 

Present Illness—On Aug. 14, 1948, the patient had been a camper at a 
summer cabin with a group of eight boys his own age under supervision of a 
YMCA leader. J. had been free of symptoms before he left home, but after 
two days at camp he was sent home because he complained of anorexia and 
nausea with postprandial vomiting.*’ The patient stated that food at the 
camp was greasy and seemed ‘‘to stick in his throat.’’ He just couldn’t 
swallow it and when he had eaten a small amount of this food he would gag 
and vomit. During the ten days preceding his admission to the hospital 
he moped about the house, refused to eat at all, and cried when anyone tried to 
question him about his illness. He had no dysphagia, hematemesis, or 
dysarthria. He had lost about ten pounds during the period of fasting. 

Physical Examination.—The patient appeared pale and asthenic, but was 
not acutely ill. He answered questions in a low voice, was easily upset, and 
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refused to look directly at the examiner. The examination was negative 
except for the patient’s obviously weakened condition. A thorough neurologic 


examination was normal. 

Laboratory Examination.—xX-rays of the chest, gal! bladder and gastro- 
intestinal tract disclosed normally functioning organs. Blood, urine, and 
serologic studies were normal. Gastric drainage showed nermal conecentra- 
tions of free and combined acid. 

Social Service Interview With Parents——The parents believed the home 
life of the patient was a happy one; his siblings were free of nervous habits. 
However, the patient was described as always having been sensitive, quick to 
ery when his feelings were injured, and retiring among his playmates. He 
found school work difficult but with effort managed to maintain a ‘‘C’’ average. 

The mother stated that since his return from camp he had refused to eat 
even specially prepared dishes of which he was very fond. He had had violent 
nightmares during which he tossed and turned restlessly, occasionally waking 
himself by erying out in his sleep. He told his mother that he had been picked 
on at eamp. The other boys had warned him of bad men who would dope his 
food and then carry him away while he slept. J. had been afraid to eat, and 
even at home had told his mother ‘‘he knew the bad men would find him.’’* 

Course in the Hospital—tThe patient refused to eat solid or semisolid foods 
during the first three days of his hospitalization. Mild sedation produced no 
improvement and he continued to manifest profound nausea at the sight or odor 
of all food. On the first day gastrie studies were done and the patient was 
given gavage feedings for twenty-four hours to accustom the shrunken, fasting 
stomach to food. J. protested, but retained all of these feedings.’® 

With assurance that foreed feedings would cease only after he had begun 
eating of his own aceord, J. took his first oral semisolid feedings on the fourth 
hospital day. With firm but kindly nursing care he had developed tolerance 
for the full house diet by the eighth day. Although the patient was more 
cheerful now, mention of home or camp or visits from his family would cause 
him to become nauseated and vomit even at this stage of convalescence.” 
Nevertheless, he was homesick. 

Neither the house staff nor the neurological or psychiatric consultants 
were able to establish rapport with the patient to learn firsthand the incidents 
that had produced such a deep-seated anxiety. Because of the obscurity of 
these causes, and because of the patient’s slow improvement while in the hos- 
pital, he was transferred out of the city to the convalescent ward on Sept. 10, 
1948. After two days of reeurrence of nausea and vomiting, J. gradually re- 
sumed eating and later began to play with the other children in the ward. 
However, a month elapsed before the weekly visits of his family ceased to 
upset him. At the time of his discharge to his family the patient had gained 
twelve pounds and was free of depression. 

Disposition of Case: The patient visited Child Guidance Clinie for an 
interview on Dee. 18, 1948. At this time the social worker in charge of his case 
noted that J. was apparently the normal happy child he had been before the 
experiences of his camping trip in July had frightened him. 
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Case 5.—The last two cases are typical of those mest responsive to treat- 
ment by the family physician. 

H. G., a 4-year-old white female child, was admitted Sept. 26, 1948, with 
a chief complaint of faulty eating habits associated with weight loss, increasing 
during the past six months. 

Past Medical History—The child had been born and had developed nor- 
mally; no history of previous infectious or chronie diseases was given. 

Family History.—There was one sibling, aged 3 weeks, living and well. The 
father, a draftsman aged 30 years, manifested an allergy for many foods and 
exercised constant care in the choice of his diet. He was also very limited in 
his food likes. The mother, aged 28, a college graduate, had been very nervous 
and easily upset since the birth of the patient. 

Present Illness—Since infaney the patient had been a poor eater. Up 
until she was 12 months of age she had eaten well only with coaxing and 
bribing. However, during the six months prior to admission, the patient had 
mimicked her father’s intolerance for many foods, including bread and milk. 
She had no regard for her mother’s attempts at discipline and the mother 
stated ‘‘she simply hadn’t the heart’’ to be stern with the child. 

Since the mother’s duties as dietician necessitated catering to the whims 
of both her husband and child, she had become very temperamental, for she 
disliked cooking. The father, for this reason, became aggravated and would 
fly into a rage when the mother would mention her difficulties in planning 
the daily menu. During such outbursts the parents would argue as to whose 
fault it was that the child was ever born, and even criticize one another’s 
poor taste as reflected in the child’s appearance and her dress. Such dis- 
cussions visibly upset the child and the mother said that H. would leave 
the table and shut herself in her room to sulk and ery. Since these arguments 
occurred most frequently at mealtime, the mother ‘‘wondered why the child 
ever ate anything any more.’’ 

Physical Examination.—The child was well developed, well nourished, and 
intelligent. There were no abnormal physical findings. 

Laboratory Examination.—X-rays of the chest and gastrointestinal tract, 
together with complete blood count, urinalysis, sedimentation rate, and tuber- 
eulin test, were essentially negative. 

Course in the Hospital—Within twenty-four hours after admission the 
child was eating hungrily all food on her hospital tray. She was alert, happy, 
and active in group play. However, visits by the parents would depress the 
patient and cause her to lose her appetite for a short time. 


Disposition of the Case—The patient was discharged to the care of her 
grandmother for a two-week vacation while the referring practitioner under- 
took management of the family emotienal problems.** 


Case 6.—C. P., a 1314-year-old white girl, was admitted May 5, 1948. The 
chief complaint was pain in the left chest of thirty-six hours’ duration. 
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Past Medical History.—This child had had an appendectomy at Children’s 
Hospital on April 2, 1948. She had an uneventful convalescence and was ap- 
parently well until the present admission. Otherwise the past medical history 


was negative. 

Family History—The mother and two siblings were living and well. There 
was no history of epidemic or chronic disease in the family. 

Present Illness.—Thirty-six hours prior to admission the patient had 
suffered a sudden shaking chill followed by sharp substernal pain which had per- 
sisted in the left anterior and lateral chest.*? The child complained that this 
pain would inerease when she took a deep breath. She had no cough or fever 
on admission, although the mother stated that, following a chill twenty-four 
hours before admission, the child felt ‘‘as hot as if she had a temperature of 
104 to 105°.’’ The patient had been treated at home with penicillin and sulfa 
by the family physician without relief of her pain. 

Eight months prior to her admission this patient’s father had died of a heart 
attack. The attack occurred after dinner in the family living room in the 
presence of the entire family. The patient, always a sensitive child, had been 
greatly upset. Since this time she had been nervous and had been sleeping 
poorly. 

The present attack of substernal pain oceurred following C.’s return from 
the funeral services held for her high school principal. The child had returned 
from the funeral apparently in a state of emotional shock and the attack 
of chest pain oceurred in the living room of her home following dinner. 
The mother stated that C. had been accustomed to seek the school principal’s 
advice in her personal problems ever since her father’s death. Upon investiga- 
tion it was learned that the patient was aware that the school principal had also 
died of a heart attack.** 

Physical Examination——The patient was astheniec and apprehensive; she 
appeared acutely ill with rapid, irregular respirations. In addition to the com- 
plaint of chest pain she stated that her abdomen ached. The child stared at 
the ceiling during the examination and was vague in her response to questions. 
Neurological examination disclosed a marked hyperreflexia of the extremities 
and a tenseness of the abdominal musculature. 

Laboratory.—Electrocardiogram and x-ray of the chest together with blood 
and urine examinations were reported negative. 

Course in the Hospital—While asleep the patient was observed to breathe 
deeply and regularly. Treatment with mild sedation and bed rest brought 
prompt recovery from the attack. Her angina-like pain disappeared on the 
second day. With simple reassurance and kindness the child forgot her symp- 
toms and seemed bright and alert at the time of discharge on the sixth hospital 
day. 

SUMMARY 
1. Physicians today are more cognizant of psychosomatic illness in ehild- 


hood. 
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2. This is evident at Children’s Hospital of Pittsburgh, where the incidence 
of functional disorders has doubled since 1941. 


3. Six cases are presented to illustrate the several manifestations of psycho- 


somatic disorders in pediatrics. 


The author is indebted to Drs. W. W. Briant, C. D. Kuhns, and E. L. Piper of the 
staff of Children’s Hospital for their kind permission to include several of the case his- 
tories. He wishes to thank Drs. E. R. MeCluskey, Chief of Staff and Professor of Pedi- 
atrics, T. S. Danowski, Professor of Research Medicine, and Maud L. Menten, Chief 
Pathologist at Children’s Hospital, for their encouragement and advice in the writing 
of this paper. The author also wishes to thank Drs. Samuel Gomory, H. M. Little, and 
F. L. Weniger for their consultant services on the neurological and psychiatric aspects of 
these cases. The technical assistance of Mrs. Lauretta Frye in assimilating the social 


service interviews was most appreciated. 
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Comments on Current Literature 


THE SURGICAL TREATMENT OF MITRAL STENOSIS 


ries an excellent resumé by Dr. B. Noland Carter’ of the remarkable pres- 
ent-day accomplishments in surgery of the heart and allied great vessels. In 
discussing cardiac surgery, Carter refers briefly to recent attempts at intra- 
eardiae surgery, especially those concerned in the correction of certain types 
of valvular disease. He emphasizes in conclusion that ‘‘it behooves the medical 
profession in their efforts to reduce the present ravages of heart disease to be 
aware of what can be accomplished by surgical treatment.’’ 

In the April, 1949, issue of Diseases of the Chest Dr. Charles P. Bailey? 
discusses the surgical treatment of mitral stenosis. This report is of considerable 
interest to the medical profession since stenosis of the mitral valve is a com- 
paratively common lesion and a particularly crippling one. Dr. Bailey empha- 
sizes the serious prognosis of mitral stenosis and expresses the belief that there 
are at least 1,000,000 cases of mitral stenosis in the United States at the present 
time, one quarter of which are suitable for surgery. 

In considering the advisability of attempting surgical relief of mitral steno- 
sis, Bailey points out that pulmonary vascular congestion due to damming-back 
of blood behind the stenotic valve produces great distention of the left auricle 
and hypertension of the entire pulmonary vascular bed. While certain operative 
procedures have been used to relieve the high pressure in the pulmonary veins 
and left auricle, Bailey contends that this is merely a palliative measure since 
reduction of pressure in the left auricle would tend to reduce the amount of blood 
available for the rest of the body. Although the pulmonary signs of mitral 
stenosis might be improved by such procedures, in his opinion the general con- 
dition of the patient might be worsened. He, therefore, advocates direct ap- 
proach to the problem by correction of the mitral stenotic lesion, employing a 
procedure which he has called ‘‘mitral commissurotomy.’’ He reviews the litera- 
ture, particularly that reporting experimental work on animals, and points out 
that regurgitation is undesirable, and may, if the commissurotomy is not done 
properly, result in aggravation of symptoms. 

On the basis of autopsy studies of stenotic mitral valves, Bailey emphasizes 
that the ‘‘ plaeque of thickened fibrotic tissue is surrounded by a margin of fairly 
normal valve tissue,’’ and suggests that in an effort to correct the stenosis the 
stenotic valve may be cut in two by two incisions at the commissures of the valve 
opening. These incisions should be extended well into the normal valve tissue. 
If the chordae tendinae remain intact, such an operative result would allow the 
valve to act more efficiently, and would reduce the tendency to increasing re- 
gurgitation. Experience with five patients is reviewed in detail. Four of the 
five patients died, one apparently as a result of faulty fluid administration. The 
fifth, however, a 24-year-old white housewife, withstood the procedure very well 
and seemed greatly benefited by the operation. Seven and one-half months after 
surgery, the patient is able to do all her own housework, and her ballistocardio- 
graphie studies revealed marked improvement in cardiae output on exercise. 
Physical examination of the heart showed disappearance of the thrill and strik- 
ing diminution of cardiac murmurs. An added note, dated Feb. 1, 1949, sum- 
marizes briefly the results on five additional patients who underwent this opera- 
tion. Of these two are doing very well. 


A RECENT issue of the Journal of the American Medical Association ecar- 
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The discussion of this paper* merits attention. Dr. Evarts Graham, who 
was one of the pioneers in surgical attempts to cut the mitral valve, expressed 
enthusiasm at seeing the beautiful result obtained in the patient presented at 
the meeting, but cautioned that final judgment must be postponed for a year 
at least, since these valves which are cut have a tendency to grow together again. 
He also expressed the desire that physicians exercise care in the selection of 
patients for operative intervention, that suitable candidates for surgery be pro- 
vided who are in fairly good physical condition, at least, since intracardiac 
surgery would have a greater chance of successful outcome if the patients offered 
a better operative risk at the outset. 

During the general discussion Dr. Gordon Murray of Toronto, Canada, re- 
ferred briefly to his own remarkable results. He explained that his procedure 
consists in a removal of one cusp of the valve and in a substitution in its place of 
a new valve constructed from a section of the cephalic vein and a segment of the 
palmaris longus tendon. Dr. Murray relates that by this operative procedure 
a valve cusp is reconstructed which seems to work satisfactorily. 

Dr. Horace G. Smithy of Charleston, S. C., described experiments in 
which he was able to demonstrate that a 2 per cent solution of procaine in- 
filtrated into the myocardium prevents the arrhythmias which have been difficult 
to control during cardiac surgery involving incision of the myocardium. Dr. 
Graham pointed out that the use of procaine in this manner may be of inestimable 
value in all eardiae surgery. 

With the rapid improvement in anesthesia and general technique in surgical 
procedures involving the heart and great vessels, it seems possible that even more 
remarkable surgical correction of damaged hearts will be accomplished. The 
conception that patients crippled with mitral stenosis might be helped by surgical 
intervention is very encouraging. In the field of pediatrics, where rheumatic 
fever and its crippling effects on the heart are prominent phases, the possibility 
of actual surgical relief when mitral stenosis occurs is of more than academic 
interest. 

If good results are to be expected with this form of intracardiac surgery, 
patients must be selected with great care, preferably while they are still in 
reasonably good physical condition. Perhaps surgical correction of mitral steno- 
sis should be advocated in patients of the younger age groups. In any event, 
decisions concerning such patients require careful consideration and the best 
available diagnostic help before cardiae surgery is contemplated. 

Russe.L J. BLATTNER. 
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News and Notes 


On April 5 a luncheon was held at the New York Academy of Medicine in honor of 
Dr. Sidney V. Haas and his completion of fifty years of pediatric practice. A Book of 
Tribute containing letters from 160 physicians and medical associations was presented to 
Dr. Haas. Dr. Haas is professor of pediatrics at the New York Polyclinic Medical School 
and Hospital and pioneered in the use of banana diet in celiac disease and the use of 


atropine in the treatment of the hypertonic infant. 


The Second Pan American Congress of Pediatrics wil! be held at Mexico City, Nov. 
2, 3, 4, and 5, 1949, immediately following the Third National Congress on the three pre- 
ceding days. Physicians who register become members of the congresses. Fee $15.00 
(U.S.A.) and for members of family $8.00 for social activities. There will be a scientific 
exhibit and exhibits and films should be sent to the Organizing Committee at least a month 
before the Congress. Speakers at the plenary sessions are invited by the Committee. 


Members may present contributions (ten minutes) at the Sectional Sessions. 
The program for the Pan American Congress is as follows: 
Tuesday, Nov. 1,9 p.m. Dinner given by the Mexican Society of Pediatrics. 


Wednesday, Nov, 2. First Plenary Session. 
9 a.m. ‘‘ Acute Diarrheas in Infancy’’ Dr. Félix Hurtado (Cuba), Relator. Among 


the speakers will be Dr. Alexis Hartmann (U.S.A.), Dr, Frederick Tisdall 
(Canada), and Dr. Federico Gémez (Mexico). 

11 a.m. ‘‘Hemolytic Syndromes of the Newborn.’’ Among the speakers will be Dr. 
Louis K,. Diamond (U.S.A.) and Dr. Juan P. Garrahan (Argentina), 


3-6 P.M. Sectional meetings. 


Thursday, Nov. 3. Second Plenary Session. 

9 a.m, ‘*Céngenital Malformations of the Heart’’ Dr. Agustin Castellanos (Cuba), 
Relator. Among the speakers will be Dr. Rodolfo O, Kreutzer (Argentina), 
Dr. Antonio Prado Vértiz (Mexico), and Dr. Eugenio Tousaint (Mexico). 

11 p.m. ‘‘B.C.G. Vaccination in America.’’ Among the speakers will be Dr. S. R. 
Rosenthal (U.S.A.), Dr. José Bonaba (Uruguay), and Dr. Arlindo de Assis 
(Brazil). 

3-6 P.M. Sectional meetings. 


Friday, Nov, 4. Third Plenary Session. 
9 a.m. ‘‘ Pediatrie Surgery.’’ Among the speakers will be Dr. Herbert Coe (U.S.A.), 
Dr. Willis J. Potts (U.S.A.), and Dr. Jestis Lozoya Solis (Mexico). 
11 a.m. ‘‘ Virus Diseases in Pediatrics. Among the speakers will be Dr. Joseph 
Stokes, Jr. (U.S.A.), Dr. John A. Toomey (U.S.A.), and Dr. Rustin McIntosh 
(U.S.A. 


6 p.m. Sectional meetings. 


Saturday, Nov. 5. Fourth Plenary Session. 
9 a.m. ‘*Child Neuropsychiatry.’’ Among the speakers will be Dr, Florencio Escard6 
(Argentina) and Dr. Jorge Muioz Turnbull (Mexico). 
11 a.m, ‘‘ Pediatrics in the Field of Social Security.’’ Among the speakers will be 
Dr. Manuel Salcedo (Peru), Dr. Leslie Nelles Siiverthorne (Canada), and 
Dr. John P. Hubbard (U.S.A.). 
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NEWS AND NOTES 


1 p.M. Banquet. 
4-7 p.M. Business and Closing Session. 


9 p.m. Dancing. 


Full details may be obtained from the Secretary of the Second Pan American Congress, 
Dr. Alejandro Aguirre, Hospital Infantil, Mexico City, Mexico. 


Sixth International Congress of Pediatrics, Zurich, 1950. 


1. It has been decided to hold the Congress during the last ten days of July, 1950. 
The actual Congress will last four to five days, July 24 to 28. It is proposed to hold two 
plenary sessions, each lasting one-half day, and a series of simultaneous group sessions. A 
plan for the group sessions has been drawn up, based on suggestions from all over the 
world. 

Each group session will consist of prearranged lectures lasting from ten to thirty 
minutes, followed by open discussion in which no contribution may exceed five minutes. 
Proposals for important lectures not included in the program can only be accepted through 
the secretariats of the various national Pediatric Associations. 

2. The manuscripts of lectures (without illustrations) must reach the Organizing 
Committee not later than April 1, 1950, to permit their being printed and issued to con- 
ference members in advance. 

3. It is planned to hold a scientific exhibition lasting two weeks in a hall adjoining 
the Conference rooms to display the lecturers’ curves, photographs, ete. The Organizing 
Committee will provide free of charge the exhibition space and cellotex sheets necessary 
to hang the curves. Showcases for diapositives, coloured photographs, etec., can only be 
provided if ordered and paid for well in advance. All those invited to lecture can display 
their material; other conference members must secure special permission from their 
national Pediatric Associations beforehand. 

4. Those who wish to attend the Congress and those who plan to show an exhibit 
are requested to advise the Secretary of the Congress. 


Dr. Martha Eliot, Associate Chief of the Children’s Bureau, has resigned to become 
Assistant Director General of the United Nations World Health Organization. Dr. Eliot, 
who has been associated with the Bureau for twenty-five years, will go to Geneva or June 1. 
Dr. Leona Baumgartner, Assistant Commissioner of Health for New York City, has been 
appointed to the Children’s Bureau to fill Dr. Eliot’s place on a six months’ leave of absence 


from her present position. 


On April 5 the Alumni Association of the Children’s Hospital, Washington, D. C., 
had its first meeting. About eighty-five former and present members of the house staff were 
present. Dr. Joseph S. Wall was elected president of the Association, Dr. Edgar P. Copeland 
vice-president, and Dr. Archibald R. MacPherson, 1220 W Street, N.W., secretary-treasurer. 
The Association is desirous of getting in touch with all former members of the staff. 





Book Reviews 


Safeguarding Motherhood. Sol T. DeLee, M.D., Philadelphia, J. B. Lippincott Company, 


135 pages. Price $2.00. 


The nephew of Joseph B. DeLee brings the famous obstetrical name to the field of 
prenatal care. The author has carefully solved the difficult problem of covering the pre- 
natal subjects adequately in a short presentation. The various phases of conception, 
development of pregnancy, labor, and the post-partum period are treated in a simple, 
concise manner. An excellently presented section of the book deals with ‘‘ Mental Atti- 
tudes and Beliefs,’’ and will aid greatly in dispelling the superstitions and ‘‘old wives 
tales,’’ with which every pregnant woman is besieged. There is a proper emphasis upon a 
well-balanced but controlled diet and a controlled weight gain during pregnancy. Cer- 
tainly the advice given in this chapter could be taken as well by many obstetricians as 
by their patients. 

Discussion of the various common disorders and also the more serious complications 
is brief and may be criticized by the generality that a little knowledge is a dangerous 
thing. Perhaps patients are unnecessarily disturbed mentally by imagining many symp- 
toms and we question the advisability of attempting to explain these complications. The 
glossary contains technical terms probably unfamiliar to the mother and greatly increases 
the patient ’s understanding of the subjects discussed. G. J. L. Wutrr, JR. 


Fetal and Neonatal Death. Edith L. Potter, M.D., and Fred L. Adair, M.D., Chicago, 1949, 

University of Chicago Press, 174 pages. Price $3.75. 

A second revised edition of this well-known text published in 1939. The new edition 
not only brings the statistical portion up to a recent date, but there are many changes 
in the text in keeping with medical developments as the Rh factor. Like the first 
edition, the book is definitive in its field. 

The Oculorotary Muscles. Richard A. Scobee, M.D., St. Louis, 1947, The C. V. Mosby 

Company, 359 pages. 

Strabismus, A Clinical Handbook. George J. Epstein, M.D., Philadelphia, 1948, The 

Blakiston Company, 214 pages. 


The Management of Binocular Imbalance. Emanuel Krimsky, M.D., Philadelphia, 1948, 

Lea & Febiger, 464 pages. 

Neurology of the Ocular Muscles. David G. Cogan, M.D., Springfield, Tll., 1948, Charles 

C Thomas, 214 pages. 

The appearance during the-past year or so of these four books on the extraocular 
museles is indicative of an accumulation of much new knowledge on this subject. The 
methods of examination have become much more detailed and accurate, resulting in ex- 
ceedingly exact diagnoses. From a more expanded knowledge of visual physiology, especially 
in the fields of fusion and of suppression, a more accurate idea of the mechanism behind 
strabismus has developed. Finally, in the field of treatment there has been advance, not 
only in the surgical methods, but even more noteworthy in the rapidly advancing subject 
of orthoptie training. 

All of these books are primarily for the ophthalmologist and are, therefore, quite tech- 
nical in approach. The material and ideas of the authors differ in many aspects, but result 
in a satisfactory coverage of the subject. Although ophthalmologic in character, these books 
can give to the pediatrician an adequate idea of the fundamentals of this subject which is 
so necessary if the patient is to get the best final visual and cosmetic result. 

All the material presented in these books gives emphasis to the modern concept of 


very early, complete, and energetic ophthalmic treatment in these cases. SANDERS. 
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Editor’s Column 


ACCIDENTS 

HE inereasing importance of accidents as a major cause of death in child- 

hood has been referred to editorially in THE JouRNAL previously. We have 
a great deal to learn about accidents, and hence information as to the age dis- 
tribution, place, cause and character of the accident and the like are important 
in any sound attempt to lower the accident rates. It is for this reason that we 
publish a three-month study of aecidents occurring in children treated at St. 
Luke’s Hospital in Bethlehem, Pa., a city of some 65,000 population. The 
period included three summer months, and a comparison with three winter 
months when many children are attending school would, in all probability, show 
many differences. 

During this period 566 children under 18 years of age were treated at the 
hospital, or an average of over six each day. It is of interest that there were 
no fatalities, although eleven cases necessitated major surgical procedures. 
About one child in six, or an average of one a day, had to be admitted to the 
wards, where the patient remained on an average of between seven and eight days. 
Assuming the hospital cost was $10.00 a day, we have caleulated that the total 
cost for hospital care amounted to $6,500 for the three months, to say nothing 
of the x-rays, dressings, penicillin, antitoxin, ete., for the outpatient cases. 
Thus we can estimate that it costs the hospitals, or someone, $30,000 or more a 
vear to take care of the children accidently injured in Bethlehem. If we add 
to this the accident cases treated by private physicians the total cost would 
be much greater. We leave it to the reader to estimate the medical bill for 
children injured each year in the United States. It must be enormous. This 
aside from the many fatalities, and the permanent crippling of many children. 

Several interesting facts are brought out in this study. One is the 
tendency for accidents to increase the latter part of the day. Another is the 
peak in the third vear of life. The older practitioners will note the almost 
negligible number of accidents due to fireworks around the fourth of July 
We recall when ‘‘the Fourth’’ strained the facilities of the receiving ward 
and hospital. Legislation banning firecrackers has largely wiped out this 
eause for accidents. How much more legislation can accomplish in further 
reducing the accident rate is problematical. We hazard the guess that in the 
future education as to the importance and causes of accidents will do more to 
lower the accident rate in childhood than legislation. 
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DR. ELIOT AND THE CHILDREN’S BUREAU 


HE retirement of Dr. Martha Eliot from the Children’s Bureau calls for 

more than a mere news item. Her appointment to the World Health Organ- 
ization as Assistant Director General is a tribute to her ability and energy and 
to the sincerity of her work over many years to provide better health for women 
and children. Many physicians and the JourNAL have not at times seen eye to 
eye with her as chief medical officer of the bureau, to which she has been attached 
for nearly a quarter of a century. There have been no disagreements as to ends 
or purposes, but rather honest differences of opinion as to the best means and 
ways to reach the goal. Despite these disagreements there has always been the 
greatest respect for Dr. Eliot as a physician and as an individual. 

The differences of opinion have developed in large part from the feeling 
that the Children’s Bureau has been active in promulgating a kind of social and 
political philosophy which is not involved in the primary purpose of the bureau 
of bringing about better maternal and child heaith, as this is fundamentally a 
technical problem of medicine and education. How much of this policy has 
stemmed from Dr. Eliot, and how much of it from the ‘‘higher ups’’ is a 
question we are not in a position to answer, but her position as medical chief 


has, of necessity, involved her representing bureau policies to the medical 
profession. For some reason or other government bureaus of all kinds (as 
recently highlighted by the Hoover reports) tend gradually to overemphasize 
the importance of the bureau, to look upon the bureau as an end in itself 


rather than a means to an end, to assume the function of policy-making rather 
than of carrying out policy as formulated by the people. This does not mean 
that the Children’s Bureau has not made sound contributions to the health of 
American children, and this we attribute in no small part to Dr. Eliot’s influence 
and ability. We all wish her success in her new position. 


B.S. V. 
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The ideal antiseplic: of clinical use 


Is effective against V 
Is effectivE agence « myn cuncemtration oF ine Organisms. 
Retains its geRmicidal activity in high dilution. 
Maintains its effec Tiveness for a prolonged period. 
Has a rapid onset of action. 
ts compatl ble with body tissues and fluids. 
Does not hemOlyze red blood cells. 
Is fungicidal. 
Is nonirritAting to skin and tissues. 
it 1s not inactiva Ted in the presence of soap. 


Has a low incidencE of sensitivity. 


‘Merthiolate’ (Sodium Ethyl Mercuri Thiosalicylate, Lilly) 
fulfills the eleven specifications for the ideal antiseptic. It 
is characterized by its general applicability to all types of 
clinical antisepsis. Forms of ‘Merthiolate’ include the tinc- 
ture, 1:1,000; the solution, 1:1,000; the jelly, 1:1,000; the 
ointment, 1:1,000; the ophthalmic ointment, 1:5,000; the 
vaginal suppositories, 1 :1,000; and ‘Sulfo-Merthiolate’ (So- 
dium p-Ethyl Mercuri Thiophenylsulfonate, Lilly), 1:1,000, 
Ett LILLY AND COMPANY Surgical Powder. Preparations of ‘Merthiolate’ are available 
Indianapolis 6, Indiana, U. S.A. from your regular source of medical supplies. 
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